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Patent No.: 5,468,743 Issued: NOVEMBER 21 , 1 995 

Expiration Date: NOVEMBER 21 , 201 2 

Inventors: FRANS E. JANSSENS, GASTON S.M. DIELS, JOSEPH E. LEENAERTS 



Title: IMIDAZO[2,1-B][3]BENZAZEPINE DERIVATIVES, COMPOSITIONS AND METHOD 

OF USE 



Mail Stop Patent Extension 
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Alexandria, Virginia 22313-1450 
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"Express Mail" mailing number: EV 822123754 US 

Date of Deposit: September 23, 201 0 



I hereby certify that this APPLICATION FOR EXTENSION OF PATENT TERM (37 C.F.R. § 1.710 et 
seq), return postcard and Exhibits 1-7: 

1 . Power of Attorney Authorizing Ruby T. Hope to represent the Applicant in this matter. 

2. Assignment and Recordation Notice 

3. NDA approval letter 

4. 743 Patent 

5. Copy of the USPTO Maintenance Fee Statement 

6. Certificate of Correction and Supporting Documentation 

7. Description of Significant Activities of Applicant During Regulatory Review Period 
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Date of Deposit September 23, 2010 




petitioner's Docket No. JAB0812USPCT 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 



5,468,743 



Issued: NOVEMBER 21, 1995 

Expiration Date: NOVEMBER 21 , 2012 



PATENT 



Inventors: FRANS E. JANSSENS, GASTON S.M. DIELS, JOSEPH E. LEENAERTS 



Mail Stop Patent Extension 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

APPLICATION FOR EXTENSION OF PATENT TERM (37 C.F.R. § 1.710 et seq) 

Pursuant to 35 U.S.C. §156 and 37 C.F.R. § 1.710 et seq, Janssen Pharmaceutica N.V. ("Applicant") as 
Assignee and patent owner of the above-captioned patent, hereby petitions for an extension of the term of 
U.S. Patent No. 5,468,743 (the '743 Patent). In support of such Petition, Applicant provides the 
following information: 

1. SIGNATURE REQUIREMENTS (37 C.F.R. §1.730) 

A. IDENTIFICATION OF PERSON(S) SUBMITTING THE APPLICATION 

I, Ruby T. Hope, represent that I am a registered patent practitioner signing on behalf of the 
patent owner ("Undersigned Agent"). A copy of a Power of Attorney from Applicant 
authorizing the Undersigned Agent to act on its behalf is attached hereto as Exhibit 1 

B. RECORD AL OF ASSIGNMENT IN PTO 

This application, U.S.S.N. 08/142,474, filed June 9, 1992, is a Continuation-in-Part of U.S.S.N. 
07/853,631, filed March 18, 1992, which is abandoned, which is a Continuation of U.S.S.N. 
07/714,486, filed June 13, 1991, which is abandoned. 

An assignment of U.S.S.N. 08/142,474 was recorded: Date: November 29, 1993 at Reel/Frame: 
6944/0923 from the named inventors to Janssen Pharmaceutica, N.V. The assignment and its 
notice of recordation are attached hereto as Exhibit 2 . 

2. APPLICATION REQUD^EMENTS (37 C.F.R. § 1.740) 

A. IDENTIFICATION OF THE APPROVED PRODUCT (37 C.F.R. § 1.740(a)(1)) 

The United States Food and Drug Administration ("FDA") reviewed New Drug Application 
("NDA") No. 22-134 for LASTACAFT™ (alcaftadine ophthalmic solution) ("Approved 



Title: 



MJX)AZO[2,l-B][3]BENZAZEPINE DERIVATIVES , COMPOSITIONS AND 
METHOD OF USE 



c. 



D. 



Product"). The active ingredient of LASTACAFT™ is alcaftadine 0.25%. The chemical name 
for alcaftadine is 6,1 l-dihydro-ll-(l-methyl-4-piperidinylidene)-5H-imidazo[2,l-b] [3] 
benzazepine-3-carboxaldehyde. 

Alcaftadine has the following structural formula: 



IDENTIFICATION OF THE FEDERAL STATUTE UNDER WHICH REGULATORY 
REVIEW OCCURRED (37 C.F.R. § 1.740(a)(2)) 

Regulatory review for the Approved Product occurred under the Federal Food Drug & 
Cosmetic Act, §505(b), 21 U.S.C. §.355 (New Drugs) 

IDENTIFICATION OF THE DATE ON WHICH THE APPROVED PRODUCT 
RECEIVED MARKETING APPRO VAL(37 C.F.R. § 1.740(a)(3)) 

LASTACAFT™ was approved for marketing in the United States by the FDA on July 28, " *. 
2010. A copy of the approval letter from the FDA and a subsequent communication with the 
FDA concerning discrepancies in the approved labeling are attached as Exhibit 3 . 

IDENTIFICATION OF THE ACTIVE INGREDIENT OF THE APPROVED PRODUCT 
AND PREVIOUS APPROVAL INFORMATIONS C.F.R. § 1.740(a)(4)) 

LASTACAFT™ is a human drug product, the sole active ingredient of which is alcaftadine. 
Neither alcaftadine, not any salt or ester thereof, has been previously approved, alone or in 
combination, for commercial marketing or use under the Federal Food, Drug and Cosmetic Act, 
the Public Health Service Act, or the Virus-Serum-Toxin Act. 

STATEMENT CONCERNING THE TIMELY SUBMISSION OF THE APPLICATION 
(37 C.F.R. § 1.740(a)(5)) 

This application for Patent Term Extension under 35 U.S.C. §156 is being submitted within the 
sixty day period of 37 C.F.R. § 1.720(f). The last date this application may be submitted is 
September 25,2010. 




H 
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IDENTIFICATION OF PATENT (37 C.F.R. § 1.740(a)(6)) 

Name of inventors: FRANS E. JANSSENS 
GASTON S.M. DELS 
JOSEPH E. LEENAERTS 

Patent No.: 5,468,743 

Date of issue: NOVEMBER 21, 1995 

Expiration date: NOVEMBER 21, 2012 



COPY OF THE PATENT FOR WHICH EXTENSION IS SOUGHT (37 C.F.R. § 
1.740(a)(7)) 

A copy of the '743 Patent, including the entire specification (with claims) is attached as Exhibit 
4. 



H. COPIES OF RECEIPT OF MAINTENANCE FEE PAYMENT (37 C.F.R. § 1.740(a)(8)) 

A copy of the U.S. Patent & Trademark Office Maintenance Fee Statement and the 
Bibliographic Data, confirming when maintenance fees were paid for the '743 Patent is 
attached as Exhibit 5. 

No disclaimers or reexamination certificates have issued in the '743 Patent. 

A Certificate of Correction to correct the title of the published patent pursuant to 37 C.F.R. 
§1.322 is being filed with the Certificate of Correction Branch of the PTO concurrently with 
this application. Copies of the filed certificate and its supporting documentation are attached as 
Exhibit 6 
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IDENTIFICATION OF CLAIMS READING ON THE APPROVED PRODUCT 

(1.740(a)(9)) 



The '743 Patent claims the active ingredient of the Approved Product which is alcaftadine. The 
'743 Patent contains 16 claims, of which, Claims 1-5 read on alcaftadine; and Claims 6-10 read 
on a pharmaceutical composition containing alcaftadine, as discussed in further detail below. 

Claims 1-4 claim a number of compounds including alcaftadine, which is represented by 
following elements of those claims. 

R 1 is hydrogen 

R 2 is hydrogen 

R 3 is formyl 

R 4 is hydrogen 

R 5 is hydrogen 

L is Cu 6 alkyl in Claim 1 and Ci_4 alkyl in Claims 2, 3, and 4. 

Claim 5 claims several compounds by their chemical names, including, 6,1 1-dihydro-l 1-(1- 
methyl-4-piperidinylidene)-H-imidazo[2,l-b][3]benzazepine-3-carboxaldehyde, the chemical 
name of alcaftadine. 



Claims 6-10 claim pharmaceutical compositions-comprising a therapeutically effective amount of 
compounds of claims 1-5 and a pharmaceutically acceptable carrier. 
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RELEVANT DATES AND INFORMATION (37 C.F.R. §L740(a)(10)) 

The '743 Patent claims a human drug. 

The effective date of the investigational new drug (IND) application was July 31, 2004 and the 
IND No. is 66,884. 

The new drug application (NDA 22-134) was initially submitted on September 28, 2009. 
The NDA for LASTACAFT™ was approved for marketing by the FDA on July 28, 2010. 
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DESCRIPTION OF SIGNIFICANT ACTIVITIES OF APPLICANT DURING 
REGULATORY REVIEW (37 C.F.R. § 1.740(a)(ll) 



Attached as Exhibit 7 is a "DESCRIPTION OF SIGNIFICANT ACTIVITES OF APPLICANT 
DURING REGULATORY REVIEW (1.740(a)(l 1))" that provides a description of the 
significant activities undertaken by the marketing applicant during the applicable regulatory 
review period with respect to the Approved Product and the significant dates applicable to such 
activities. 



Application for Interim Extension of U.S. Patent No. 5,468,743 - Page 6 



STATEMENT THAT PATENT IS ELIGIBLE FOR EXTENSION AND THE LENGTH 
OF SUCH EXTENSION (37 C.F.R. § 1.740(a)(12)) 

Applicant submits that the 6 743Patent is eligible for extension under 35 U.S.C. §156 and 
satisfies all of the conditions of 37 C.F.R. § 1 .720 as follows 

i The '743 Patent claims alcaftadine, the active ingredient of a human drug product 
and pharmaceutical compositions containing alcaftadine. 37 C.F.R. § 1.720(a) 

ii The term of the '743 Patent (expiration date November 21, 2012) has never been 
previously extended. 37 C.F.R. § 1.720(b) 

iii This application is submitted in compliance with 37 C.F.R. § 1 .740. 37 C.F.R. 
§ 1.720(c) 

iv The Approved Product has been subject to a regulatory review period as defined 
in 35 U.S.C. § 156(g) before its commercial marketing or use. 37 C.F.R. 

§ 1.720(d) 

v The Approved Product has received permission for commercial marketing or use 
and the permission for the commercial marketing or use of the Approved Product 
is the first received permission for commercial marketing or use under the 
provision of the law under which the applicable regulatory review occurred. 37 
C.F.R. § 1.720(e) 

vi The application to extend the '743 Patent under 35 U.S.C. § 156 is submitted 
within the sixty-day period beginning on the date the Approved Product first 
received permission for commercial marketing or use under the provisions of law 
under which the applicable regulatory review period occurred. 37 C.F.R. 

§ 1.720(f) 

vii The term of the '743 Patent is not expired (expiration date November 21 , 2012) 
before the submission of this application. 37 C.F.R. § 1.720(g) 

viii No other patent term has been extended for the* same regulatory review period for 
the Approved Product. 37 C.F.R. § 1 .720(h) 

Applicant submits that the length of the patent term for'743 Patent should be extended by one 
thousand-two-hundred and forty-six (1246) days calculated under 37 C.F.R. § 1.775, calculated 
as follows: 

i The testing phase began on July 31, 2004 (the effective date of the NDA) and 
ended on September 28, 2009 

ii The approval phase began on September 29, 2009 (the day of receipt of the NDA 
by the FDA) and ended on July 28, 2010. 

iii The total number of days in the testing phase (from July 31, 2004 to September 

28, 2009) is 1886 days. One half of the testing phase is 943 days. 

iv The total number of days in the approval phase is (from and including September 

29, 2009 to and including July 28, 2010) is 303 days from the start date to the 
end date, end date included 
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v The *743 issued on November 21, 1995 before the regulatory approval process 
began, 

vi The marketing applicant acted with due diligence throughout the entire 
regulatory review period. 

vii The sum of (a) the number of days in one half of the testing phase (943) and (b) 
the number of days in the approval phase (303) is 1246 

viii The original expiration date of the patent is November 21 , 2012. 

ix The addition of an extension of 1246 days to the original expiration dae of the 
patent extends the expiration date of the patent to April 20, 2016. 

x Fourteen years from the approval date of the product is July 28, 2014 

xi Pursuant to 35 U.S.C. § 156(c)(3), the extended term of the patent cannot exceed 
fourteen years from the date of product approval. The fourteen year cap does not 
apply since an extension of 1246 does not extend the term of the patent to July 
28, 2024. 

xii Pursuant to 35 U.S.C. § 156(g)(6)(A), the extension period is subject to a five 
year limitation (for patents issued after September 24, 1984). The five year 
limitation does not apply since an extension of 1246 days to the term of the 
'743Patent is less than five years. 

In view of the foregoing calculations Applicants believe that the term of the '743 Patent should be 
extended to April 20, 2016.. 
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M. ACKNOWLEDGEMENT OF DUTY OF DISCLOSURE (37 CF.R. § 1.740(a)(13)) 

I, Ruby T. Hope, the person signing below, acknowledge the duty to disclose to the Director of 
the U.S. Patent and Trademark Office and to the Secretary of Health and Human Services any 
information which is material to the determination of entitlement to the extension which is 
being sought herein. I hereby declare that all statement made herein of my own knowledge are 
true, and that all statement made on information and belief are believed to be true; and further, 
that these statements are made with the knowledge that willful false statements, and the like so 
made, are punishable by fine or imprisonment, or both under Section 1001, Title 18 of the 
United States Code, and that such will false statements may jeopardize the validity of this 
application. 

N. FEE (37 C.F.R. § 1.740(a)(14)) 

The Application fee due is $1,120.00, 37 C.F.R.§ 1.20(j)(l). 

Authorization is hereby made to charge the amount of $1,120.00, to Deposit Account No. 10- 
0750/JAB0812USPCT/RTH. 

Please also charge any additional fees required by this paper or credit any overpayment to Deposit 
Account No. 10-0750/JAB0812USPCT/RTH. 

O. CORRESPONDENCE & COPIES (37 C.F.R. § 1.740(a)(15)) 

Please direct all inquiries and correspondence relating to this application to: 

Philip S. Johnson, Esq. 
Johnson & Johnson 
One Johnson & Johnson Plaza 
New Brunswick, NJ 08933 

Attn: Ruby T. Hope 
Phone: (732) 524-1024 
Facsimile: (732)524-2808 



Two additional copies of this application are attached, making a total of three copies being 
submitted. x . 



Date: 





Ruby T. Hope 
Registration No. 34,350 
Johnson & Johnson 
One Johnson & Johnson Plaza 
New Brunswick, NJ 08933 
Tel. No. 732-524-1024 
Customer No. 27777 
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Exhibit 1 



Power of Attorney Authorizing Ruby T. Hope to represent the 
Applicant in this matter. 



THE UNITED STATES PATENT AND TRADEMARK OFFICE 



IN RE U.S. PATENT NO. 5,468,743 
ISSUED: NOVEMBER 21, 1995 

INVENTORS: FRANS E. JANSSENS, GASTON S.M. DIELS, JOSEPH E. LEENAERTS 

FOR: IM.DAZO{2,l-B}{3}BENZAZEPINE DERIVATIVES, COMPOSITIONS AND METHOD OF USE 

Commissioner for Patents 
Alexandria, VA 22313-1450 

POWER OF ATTORNFY 

Sir: 

Janssen Pharmaceutica N.V., a company organized and existing under the laws of Belgium 

rirtll e ? USi r V UmhOUtSeWe630 ' BeerSe ' Be,6iUm ' B - 2340 ' bei ^ theo --°^^-tire 
■gnu. le and .merest ,n and to U.S. Patent No. 5.468,743 which was granted on November 21 1995 to 

Z1 JANSSENS ' GAST ° NS M - DIELSandJ0SEp H E. LEENAERTS and entit.ed ».M I DAZO{2. 1- 
B}{3}BENZAZEPINE DERIVATIVES, COMPOSITIONS AND METHOD OF USE" hereby appoints the 
undersigned, Ruby T. Hope, as its agent to act in its interest in this matter, and also appoints the 
attorneys and agents associated with Customer No. 100750, respectively and individually, each of them 
w, h fu I power of substitution and revocation, with regard to an application for extension of the term of 
U.S. Patent No. 5,468,743 and to transact all business in the U.S. Patent and Trademark Office in 
connection therewith. 

Please direct all telephone calls to Ruby T. Hope at (732) 524-1024, and all correspondence to 
Phihp S. Johnson at Johnson & Johnson, One Johnson & Johnson Plaza, New Brunswick, New Jersey 
08933. 



ta N.V. 




Name: Frarft Oaelemans 

Title: PROXY HOLDER 



Exhibit 2 



Assignment and Recordation Notice 



RECORDATION FORM COVER -HEET 

PATENTS ONLY 

To the Honorable Commissioner 
of Patent and Trademarks: 



Please record the attached original documents or copy thereof. 





I. Name of conveying party(iea): 

F^ans Eduard Janssens 


2. Name and addreae of receiving pariy(iea); 

n pharmaceutica N.V. 


Gaston Stanislas Marcella . 
rrje^s and Joseoh Elisabeth 
iiGenaerts 

Additional name(i) of conveying paity<ie*) attached? 
_Ye* ./.No 


Street Addreae: 

City: Beerse 

Stat* Belgium zip: B-7340 

Additional name(f) St. addreai(ea) attached? 
_ Ye. j£.No 




3. Nature of conveyance: 

Alignment _ Merger 
Security Agreement Change of Name 

Other 

p,^*io« n»te: October 13. 1993 


4. Application number^) or patent number(a): 

If thU document t> being filed together with a new 

^jj^^ tK* M^riitWvfi Am* nf the app&atiofl ie: October 12. 1993 

A. Patent Application No.(a) B* Patent No.(») 

Additional number* attached? Yea j£. No 


5. Name and addreae of party to whom correspondence 
concerning document ■hould be mailed: 

Aodlcy A. CUmporcero, Jr., Eaq. 

Chief Patent Counsel 

Johnaoii & Johnaon 

One Johnaon & Johnaon Plaza 

New Bruiwwfck. NJ 08933-7003 


6. Totai mrmber of i^piicatiom & patenta involved: 


7. Total fee (37 CFR 3.41) *4QiQQ 

_ Encloaed 

/ Authorized to bo charged to Dcpoak Account 


g. Depo.it Accoant Number 10-750/JAB-812/CJM 

(Attach duplicate copy of thia page if paying by Depoak 
Account) 


u — 

9. Statement and aignature 

To thebertofmy hwwUdgc and belief, the foregoing information h true ond correct apd any attached copy is a true copy 
of the original document. A /If -^U. 



JAB 812-PCT-US 



Joint Inventors 



ASSIGNMENT 



Serial No.: 
Filed: 



WHEREAS, FransEduard J anssens, citizen of Belgium, residing at Tinstraat 79, B-2820- 
Bonheiden, Belgium, Gaston Stanislas Manxlla Diels, citizen of Belgium, residing at Oosteinde 
12, B-2380-Ravels, Belgium and Joseph Elisabeth Leenaens, citizen of Belgium, residing at 
Poibergstraat 35, B-2310-RijkevorseL Belgium 

(hereinafter called "Assignors"), hxrve made certain new and useful inveniions or discoveries relating to 

IMIDAZ0[2, 1 -B][3]BENZAZEPINE DERIVATIVES, COMPOSITIONS 

AND METHOD OF USE 

for which they have on the 12 1 \&*y o/October, 1 993, executed an applicadonfor Utters Patent of the United 
States; and 

WHEREAS. JANSSEfV PHARMACEUTICA N.V. a corporation of the State of Belgium, (hereinafter 
called "Assignee")* is desirous of acquiring Assignors' entire right, title, and interest therein: 

NOW, THEREFORE. BBTT KNOWN that for and in consideration of the sum of One Dollar and other 
valuable considerations to them moving, the receipt of which is hereby acknowledged. Assignors have sold, assigned, 
and transferred, and do hereby sell, assign and tranter unto said Assignee their entire right, title and interest in and to 
all said inventions and discoveries disclosed in said application whose identification above by serial number and filing 
date, when available is hereby authorized, and in and to said application, all substitutions, divisions, and 
continuations thereof, and in and to all Utters Patent. United States and foreign, that may be granted for said 
inveniions and discoveries, and in and to all extensions, renewals, and reissues thereof, the same to be held and 
enjoyed by said Assignee, its successors and assigns, as fully and entirely as the same would have been held and 
enjoyed by Assignors if this Assignment and sale had not been made; 

And Assignors hereby authorize and request the Commissioner of Founts of the United States to issue said 
Letters Patent in accordance with Ms Assignment; 

And for the consideration aforesaid. Assignors covenant and agree with said Assignee thmhehas afuUand 
unencumbered title to the inventions and discoveries above described and hereby assigned, which title they warrant 
unto said Assignee, its successors and assigns; 

And for the consideration aforesaid. Assignors further covenant and agree that they will, whenever requested, 
but without cost to them promptly communicate to said Assignee or its representatives any facts known to them 
relating to said inventions and discoveries, testify in any interference or legal proceedings involving said inventions 
and discoveries, and execute any additional papers that may be necessary to enable said Assignee or its representatives, 
successors, nominees , or assigns to secure full and complete protection for the said inventions and discoveries or that 
may be necessary to vest in said Assignee the complete dtle to the said inventions and discoveries and patents hereby 
conveyed and to enable it to record said tide. 



IN TESTIMONY WHEREOF. Assignors have hereunto set their hands and seals this 1 3tX% <f 
October, 1993. ^ 




Gaston Stanislas Marcella Diels 






(L.S.) 



STATE OF 
COUNTY OF 



{' 



DATE: 05/10/94 \ 
TO: 

NO 7 A 

AUDLEY A.* CIAMPORCERO, JR., ESQ. 
JOHNSON & JOHNSON, CHIEF PATENT COUNSEL 
ONE JOHNSON & JOHNSON PLAZA 
NEW BRUNSWICK, NJ 08933-7003 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

ASSISTANT SECRETARY AND COMMISSIONER 
OF PATENTS A NO TRADEMARKS 
Washington. D.C. 20231 



UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 



RECEIVED 

jj & J PAT. DKT. SECTION 



THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT BRANCH OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE U.S. PATENT AND TRADEMARK OFFICE ON THE REEL AND FRAME 
NUMBER REFERENCED BELOW. 

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE INFORMATION 
CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA PRESENT IN THE 
PATENT ASSIGNMENT PROCESSING SYSTEM. IF YOU SHOULD FIND ANY ERRORS OR 
QUESTIONS CONCERNING THIS NOTICE, YOU MAY CONTACT THE EMPLOYEE WHOSE 
NAME APPEARS ON THIS NOTICE AT 703-308-9723. PLEASE SEND REQUEST FOR 
CORRECTION TO: U.S. PATENT AND TRADEMARK OFFICE, ASSIGNMENT BRANCH, 
NORTH TOWER BUILDING, SUITE 10C35, WASHINGTON, D.C. 20231 

ASSIGNOR: DOC DATE: 10/13/93 

JANSSENS, FRANS E. 

ASSIGNOR: DOC DATE: 10/13/93 

DIELS, GASTON S . M. 

ASSIGNOR: DOC DATE: 10/13/93 

LEENAERTS, JOSEPH E. 

RECORDATION DATE: 11/29/93 NUMBER OF PAGES 003 REEL/FRAME 6944/0923 

DIGEST : ASSIGNMENT OF ASSIGNORS INTEREST 

ASSIGNEE: 

JANSSEN PHARMACEUTICA N.V. 
TURNHOUTSEWEG 30 
BEERSE, BELGIUM B-2340 

SERIAL NUMBER 8-142474 FILING DATE il/29/93 
PATENT NUMBER ISSUE DATE 00/00/00 



EX3&INER/ PARALEGAL 
ASSIGNMENT BRANCH 

ASSIGNMENT/CERTIFICATION SERVICES DIVISION 



/if/1424741 

• \ RECORDATION FORM COVER SHEET /. 
Tothe H ^^ ssi<m J >ATEN ' rS ON1 «^c , dPCTyPT0 29NOV 



f Commissioner 
of Patent and Trademarks; 



1993 



Please record the attached original documents or copy thereof. 




1. Naipe of conveying paityfles): 



Frans Ed uard Jap g F?T1? 



r 



Gaston Stanisl a s Marcel^ 



Pi els and J^ eph Elisabe^ 
Leenaerts 

Additional naroe(a) of conveying poXyfe) attached? 
_Yea ✓ No 



^i^JJaturc of conveyance: 

j/. Assigrunent Mexger 

Security Agreement Change q^Nun* 

Other _ 7 

Execution Date: October 13. 



Z^ame and address of receiving partyfie*): 
Name: JaPSSen Pharm^ m ^ jfr y, 

Street Address: 

Tumhoutxev/eg 3Q 

Or/; PggTSg 

Slate: Jfclgfrja Zip: B-2340 

Additional nanx<») & addresses) attached? 
_Yee j^No 



- en V. 



4. Application number^) or patent numbei<a): 

If this document is being filed together with a new 

application, the execution date of the application is: October 12. 19pj 



A. Patent Application No.(s) 



B. Patent No.(s) 



/ 




Additional nui 



| 5. /Name and address of party to whom coir 
icc/ncrmng document should be mailed: 

Audlcy A. Ciampopcero, Jr., Esq. 
Chief Patent Counsel 
Johnson & Johnson 
One Johnson & Johnson Plaza 
New Brunswick, NJ 08933-7003 




.Yes ^No 



I Tola! number of applications & patents involved; 



^s^otaUee^Cr^.'U) $40.00 



Enclosed 

Authorized to be charged to Deposit Account 



> 8^eposit Account r^mben 1 0-750/JAB-8 12/aM 

(Attach duplicate copy of this page if paying by Deposit 
Account) 



and signature 

1/ To 'fht bejt of my hiowledgt ^/belief, the foregoing 
g-ty §c original document, 

I ^ 
Ch**-> 



93436899 



ttfonnuion'u smi'and comet <artf motuuhed cm*. * 



NDA approval letter 



Exhibit 3 



'k4 



DEPARTMENT OF HEALTH AND HUMAN SERVICES 



Food and Drug Administration 
Silver Spring MD 20993 



NDA 22-134 

NDA APPROVAL 

Vistakon Pharmaceuticals, LLC 
Attention: Stephen Holcroft 

Vice President Worldwide Regulatory and Clinical Affairs 
7500 Centurion Parkway, Suite 100 
Jacksonville, FL 32256 

Dear Mr. Holcroft: 

Sen a te e X f r Vq k ^ Ap P lication W>*> dated September 28, 2009, received 

September 29, 2009 submitted under section 505(b) of the Federal Food, Drug, and Cosmetic 
Act for Lastacaft (alcaftadine ophthalmic solution) 0,25%. 

We ^owledge receipt of your amendments dated October 6, and 28, November 17, and 19 
and December 10, 2009; and January 4, 28, and 29, February 25, March 4 23 and 31 Anril 15 
22, and 29, May 3, 7 (2), 12, 26, and 28, June 10, and 25, and July 7, 8, 20, and 22 201 0 

™i; e 7 *"* a PP^ation provides for the use of Lastacaft (alcaftadine ophthalmic solution) 
U.25 /» for the prevention of itching associated with allergic conjunctivitis. 

We have completed our review of this application, as amended. It is approved, effective on the 
date ol this letter, for use as recommended in the enclosed agreed-upon labeling text. 

As soon as possible, but no later than 14 days from the date of this letter, submit, via the FDA 
automated drug reg,stration and listing system (eLIST), the content of labeling [2 1 CFR • 
3 1 4.50(1)] in structured product labeling (SPL) format, as described at 

nttp://www.fda.p o v/Fo^^^^ 

identical to the enclosed labeling (text for the package insert). Information on submitting SPL 
lies using eLIST may be found in the guidance for industry titled "SPL Standard for Content of 
Labeling Technical Qs and As" at 

CM07^ 

The SPL will be accessible via publicly available labeling repositories. 

Submit final printed carton and container labels that are identical to the enclosed carton and 

ZnZlll » "ST"* °" ^ 2 ° "* ^ 20, °' 35 S °°" 88 ^ are but no more 

than 30 days after they are printed. Please submit these labels electronically according to the 

guidance for mdustry titled "Providing Regulatory Submissions in Electronic Format - Human 
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Pharmaceutical Product Applications and Related Submissions Using the eCTD Specifications 
(June 2008) Alternatively, you may submit 12 paper copies, with 6 of the copies individually 
mounted on heavyweight paper or similar material. For administrative purposes, designate this 
submission Final Printed Carton and Container Labels for approved NDA 22-134 " 
Approval of this submission by FDA is not required before the labeling is used. 

Marketmg the produces) with FPL that is not identical to the approved labeling text may render 
the product misbranded and an unapproved new drug. 

Your application for Lastacaft (alcaftadine ophthalmic solution) 0.25% was not referred to an 
FDA advisory committee because there are a number of other approved ophthalmic products in 
this class of drugs with this indication, evaluation of the safety data did not reveal particular 
safety concerns that were unexpected for the class with topical ophthalmic use, and the design 
and results of the efficacy trials did not pose particular concerns. 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment of the safety and effectiveness of the 
product for the claimed indication(s) in pediatric patients unless this requirement is waived 
deterred or inapplicable. We are waiving the pediatric study requirement for ages 0 month'to 24 
months because studies are impossible or highly impractical because the number of pediatric 
patients under 24 months with allergic conjunctivitis is so small. The product is adequately 
labeled for pediatric patients above the age of 2 years. - 

You may request advisory comments on proposed introductory advertising and promotional 
labeling To do so, submit, in triplicate, a cover letter requesting advisory comments the 
proposed materials in draft or mock-up form with annotated references, and the package insert 

Food and Drug Administration 

Center for Drug Evaluation and Research 

Division of Drug Marketing, Advertising, and Communications 

590 1-B Ammendale Road 

Beltsville, MD 20705-1266 

As required under 21 CFR 314.81(b)(3)(i), you must submit final promotional materials, and the 
package insert, at the time of initial dissemination or publication, accompanied by a Form FDA 
2253. For instruction on completing the Form FDA 2253, see page 2 of the Form. For more 
information about submission of promotional materials to the Division of Drug Marketing 
Advertising, and Communications (DDMAC), see 
http://www.fda.gov/AboutFD A/CcntersOffires/CDER/iiftinnon 1 4? ht m 
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If you decide to issue a letter communicating important safety-related information about this 
drug product (i.e., a "Dear Health Care Professional" letter), we request that you submit, at least 
24 hours prior to issuing the letter, an electronic copy of the letter to this NDA to 
CDERMedWatchSafetyAlerts@fda.hhs.gov, and to the following address: 

MedWatch Program 
Office of Special Health Issues 
Food and Drug Administration 
10903 New Hampshire Ave 
Building 32, Mail Stop 5353 
Silver Spring, MD 20993 

We remind you that you must comply with reporting requirements for an approved NDA 
(21 CFR 314.80 and 314.81). 

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse 
event reports that are received directly by the FDA. New molecular entities and important new 
biologies qualify for inclusion for three years after approval. Your firm is eligible to receive 
copies of reports for this product. To participate in the program, please see the enrollment 
instructions and program description details at 

http://www.fda.gov/Safct v/McdWatch/HowToRcpnit/ucm 1 669 1 0. htm . 

New molecular entities and new biologies qualify for a post-action feedback meeting Such 
meetings are used to discuss the quality of the application and to evaluate the communication 
process during drug development and marketing application review. The purpose is to learn 
from successful aspects of the review process and to identify areas that could benefit from 
improvement. If you would like to have such a meeting with us, call the Regulatory Project 
Manager for this application. 

If you have any questions, call Raphael Rodriguez, Regulatory Project Manager at 
(301)796-0798. ■ ' 

Sincerely, 

I See appended electronic signature page! 

John J. Farley, M.D., M.P.H. 
Deputy Director 

Office of Antimicrobial Products 
Center for Drug Evaluation and Research 



ENCLOSURE(S): 
Content of Labeling 
Carton and Container Labeling 
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HIGHLIGHTS OF PRESCRIBING 
INFORMATION 

These highlights do not include all the information 
needed to use LASTACAFT™ safely and effectively. 
See full prescribing information for LASTACAFT . 

LASTACAFT™ (alcaftadine ophthalmic solution) 
Initial U.S. Approval: 2010 

INDICATIONS AND USAGE 

LASTACAFT is a H) histamine receptor antagonist 
indicated for the prevention of itching associated with 
allergic conjunctivitis (1) 

—DOSAGE AND ADMINISTRATION 

Instill one drop in each eye once daily. (2) 

DOSAGE FORMS AND STRENGTHS 

Ophthalmic solution containing alcaftadine, 0.25% (2.5 
mg/mL) (3) 

- — WARNINGS AND PRECAUTIONS 

• To minimize the risk of contamination, do not touch 
dropper tip to any surface. Keep bottle tightly closed 
when not in use. (5.1) 



FULL PRESCRIBING INFORMATION: 
CONTENTS* 

1 INDICATIONS AND USAGE 

2 DOSAGE AND ADMINISTRATION 

3 DOSAGE FORMS AND STRENGTHS 

4 CONTRAINDICATIONS 

5 WARNINGS AND PRECAUTIONS 

5.1 Contamination of Tip and Solution 

5.2 Contact Lens Use 

5.3 Topical Ophthalmic Use Only 

6 ADVERSE REACTIONS 

6. 1 Ocular Adverse Reactions 

6.2 Non-ocular Adverse Reactions 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

8.3 Nursing Mothers 

8.4 Pediatric Use 

8.5 Geriatric Use 



• LASTACAFT™ should not be used to treat contact 
lens-related irritation. (5.2) 

• Remove contact lenses prior to instillation of 
LASTACAFT™. (5.2) 

ADVERSE REACTIONS — 

The most common ocular adverse reactions, occurring in 
< 4% of LASTACAFT™-treated eyes, were eye 
irritation, burning and/or stinging on instillation, eye 
redness, and eye pruritus. (6. 1 ) 

The most common non-ocular adverse reactions, 
occurring in < 3% of subjects with 
LASTACAFT™-treated eyes, were nasopharyngitis, 
headache and influenza (6.2) 

To report SUSPECTED ADVERSE REACTIONS, 
contact Vistakon Pharmaceuticals, LLC at 1-800-523- 
6225 or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch. 

See 17 for Patient Counseling Information 

Revised: 05/2010 



11 DESCRIPTION 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
12.3 Pharmacokinetics 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of 
Fertility 

14 CLINICAL STUDIES 

16 HOW SUPPLIED/STORAGE AND 
HANDLING 

17 PATIENT COUNSELING INFORMATION 

17.1 Sterility of Dropper Tip 

17.2 Concomitant Use of Contact Lenses 

♦Sections or subsections omitted from the Full 
Prescribing information are not listed. 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 

LASTACAFT™ is a H, histamine receptor 
antagonist indicated for the prevention of 
itching associated with allergic 
conjunctivitis. 

2 DOSAGE AND ADMINISTRATION 

Instill one drop in each eye once daily. 

3 DOSAGE FORMS AND 
STRENGTHS 

Topical ophthalmic solution containing 
alcaftadine, 0.25% (2.5 mg/mL). 

4 CONTRAINDICATIONS 

None. 

5 WARNINGS AND PRECAUTIONS 

5.1 Contamination of Tip and Solution 

To minimize contaminating the dropper tip 
and solution, care should be taken not to 
touch the eyelids or surrounding areas with 
the dropper tip of the bottle. Keep bottle 
tightly closed when not in use. 

5.2 Contact Lens Use 

Patients should be advised not to wear a 
contact lens if their eye is red. 

LASTACAFT™ should not be used to treat 
contact lens-related irritation. 

LASTACAFT™ should not be instilled 
while wearing contact lenses. Remove 
contact lenses prior to instillation of 
LASTACAFT . The preservative in 
LASTACAFT™, benzalkonium chloride, 
may be absorbed by soft contact lenses. 
Lenses may be reinserted after 10 minutes 
following administration of 
LASTACAFT™. 

5.3 Topical Ophthalmic Use Only 



LASTACAFT™ is for topical ophthalmic 
use only. 

6 ADVERSE REACTIONS 

Because clinical trials are conducted under 
widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug 
cannot be directly compared to rates in the 
clinical trials of another drug and may not 
reflect the rates observed in clinical practice. 

6.1 Ocular Adverse Reactions 

The most frequent ocular adverse reactions, 
occurring in < 4% of LASTACAFT™- 
treated eyes, were eye irritation, burning 
and/or stinging upon instillation, eye redness 
and eye pruritus. 

6.2 Non-ocular Adverse Reactions 

The most frequent non-ocular adverse 
reactions, occurring in < 3% of subjects with 
LASTACAFT™-treated eyes, were 
nasopharyngitis, headache and influenza. 
Some of these events were similar to the 
underlying disease being studied. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

Pregnancy Category B. Reproduction 
studies performed in rats and rabbits 
revealed no evidence of impaired female 
reproduction or harm to the fetus due to 
alcaftadine. Oral doses in rats and rabbits of 
20 and 80 mg/kg/day, respectively, 
produced plasma exposure levels 
approximately 200 and 9000 times the 
plasma exposure at the recommended 
human ocular dose. There are however, no 
adequate and well controlled studies in 
pregnant women. Because animal 
reproduction studies are not always 
predictive of human response, this drug 
should be used during pregnancy only if 
clearly needed. 

8.3 Nursing Mothers 
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It is not known whether this drug is excreted 
in human milk. Because many drugs are 
excreted in human milk, caution should be 
exercised when LASTACAFT™ is 
administered to a nursing woman. 

8.4 Pediatric Use 

Safety and effectiveness in pediatric patients 
below the age of 2 years have not been 
established. 

8.5 Geriatric Use 

No overall differences in safety or 
effectiveness were observed between elderly 
and younger subjects. 

11 DESCRIPTION 

LASTACAFT™ is a sterile, topically 
administered Hi receptor antagonist 
containing alcaftadine for ophthalmic use. 

Alcaftadine is a white to yellow powder 
with an empirical formula of C] 9 H2iN 3 0 and 
a molecular weight of 307.39. 

Contains: 

Active: alcaftadine 0.25% (2.5 mg/mL) 
Preservative: benzalkonium chloride 
0.005% 

Inactives: edetate disodium, monobasic 
sodium phosphate, purified water, sodium 
chloride, sodium hydroxide and/or 
hydrochloric acid (to adjust pH) 

Chemical Name: 6,1 1-dihydro-I 1-(1- 
methyl-4-piperidinylidene)-5//-imidazo[2, 1 - 
b] [3] benzazepine-3-carboxaldehyde 

Structural Formula: 




H 



The drug product has a pH of approximately 
7 and an osmolality of approximately 290 
mOsm/kg. 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 

Alcaftadine is a Hj histamine receptor 
antagonist and inhibitor of the release of 
histamine from mast cells. Decreased 
chemotaxis and inhibition of eosinophil 
activation has also been demonstrated 

12.3 Pharmacokinetics 

Absorption 

Following bilateral topical ocular 
administration of alcaftadine ophthalmic 
solution, 0.25%, the mean plasma C max of 
alcaftadine was approximately 60 pg/mL 
and the median T max occurred at 15 minutes. 
Plasma concentrations of alcaftadine were 
below the lower limit of quantification (10 
pg/mL) by 3 hours after dosing. The mean 
C max of the active carboxylic acid metabolite, 
was approximately 3 rig/mL and occurred at 
1 hour after dosing. Plasma concentrations 
of the carboxylic acid metabolite were 
below the lower limit of quantification 
(100 pg/mL) by 12 hours after dosing. There 
was no indication of systemic accumulation 
or changes in plasma exposure of alcaftadine 
or the active metabolite following daily 
topical ocular administration. 



Distribution 

The protein binding of alcaftadine and the 
active metabolite are 39.2% and 62.7%, 
respectively. 
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Metabolism 

The metabolism of alcaftadine is mediated 
by non-CYP450 cytosolic enzymes to the 
active carboxylic acid metabolite. 

Excretion 

The elimination half-life of the carboxylic 
acid metabolite is approximately 2 hours 
following topical ocular administration. 
Based on data following oral administration 
of alcaftadine, the carboxylic acid metabolite 
is primarily eliminated unchanged in the 
urine. 

In vitro studies showed that neither 
alcaftadine nor the carboxylic acid 
metabolite substantially inhibited reactions 
catalyzed by major CYP450 enzymes. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, 
Impairment of Fertility 

Alcaftadine was not mutagenic or genotoxic 
in the Ames test, the mouse lymphoma assay 
or the mouse micronucleus assay. 

Alcaftadine was found to have no effect on 
fertility of male and female rats at oral doses 
up to 20 mg/kg/day (approximately 200 
times the plasma exposure at the 
recommended human ocular dose). 

14 CLINICAL STUDIES 

Clinical efficacy was evaluated in 
conjunctival allergen challenge (CAC) 
studies. LASTACAFT™ was more effective 
than its vehicle in preventing ocular itching 
in patients with allergic conjunctivitis 
induced by an ocular allergen challenge, 
both at 3 minutes post-dosing and at 1 6 ' 
hours post-dosing of LASTACAFT™. 



The safety of LASTACAFT™ was 
evaluated in a randomized clinical study of 
909 subjects over a period of 6 weeks. 

16 HOW SUPPLIED/STORAGE 
AND HANDLING 

LASTACAFT™ (alcaftadine ophthalmic 
solution) 0.25% is supplied in an opaque, 
white low-density polyethylene bottle with a 
white polypropylene cap. 

3 mL fill in 5 mL bottle (NDC 68669-412- 
03) 

Storage: Store at 15-25°C (59-77°F) 

17 PATIENT COUNSELING 
INFORMATION 

17.1 Sterility of Dropper Tip 

Patients should be advised to not touch 
dropper tip to any surface, as this may 
contaminate the contents. 

17.2 Concomitant Use of Contact Lenses 

Patients should be advised not to wear a 
contact lens if their eye is red. Patients 
should be advised that LASTACAFT™ 
should not be used to treat contact lens- 
related irritation. Patients should also be 
advised to remove contact lenses prior to 
instillation of LASTACAFT™. The 
preservative in LASTACAFT™, 
benzalkonium chloride, may be absorbed by 
soft contact lenses. Lenses may be 
reinserted after 10 minutes following 
administration of LASTACAFT™. 

Manufactured for Vistakon Pharmaceuticals 
LLC 

Jacksonville, FL 32256 USA 
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SAMPLE BOTTLE LABEL 1 ML: 



LASTAEAFT 



SAMPLE CARTON LABEL 1 ML: 
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COMMERCIAL BOTTLE LABEL 3 ML: 
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LASTACAFT 
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COMMERCIAL CARTON LABEL 3 ML: 
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Application Submission 

Type/Number Type/Number Submitter Name Product Name 
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PHARMACEUTICA solution) 0.25% 
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This is a representation of an electronic record that was sianed 
:SS2?^ ,ly 3nd this page ls the manifestation thSlXnlc 



signature. 

/s/ 



JOHN J FARLEY 
07/28/2010 



Hope, Ruby 



From: 

Sent: 

To: 

Subject: 



Bremer, Lorna-Jane [CONUS] 
Tuesday, September 21, 2010 12:51 PM 
Hope, Ruby [J JC US] 
FW: Action Letter 



Ruby- 

FYI re the labeling. 
Lorna-Jane 



From: Dillon Parker, Maureen P [mailto:Maureen.DillonParker@fda.hhs gov] 
Sent: Wednesday, August 04, 2010 5:41 PM 
To: Bremer, Lorna-Jane [CONUS] 
Cc: Rodriguez, Raphael R 
Subject: Re: Action Letter 

Hi Lorna-Jean, 

Thanks for alerting us to these discrepancies. These should be included in the labelings. 
We will note this in the file. 

Thanks. 
Maureen 



From: Bremer, Lorna-Jane [CONUS] <LBremer@its.jnj.com> 
To: Dillon Parker, Maureen P 
Cc: Rodriguez, Raphael R 
Sent: Wed Aug 04 13:58:42 2010 
Subject: RE: Action Letter 



Dear Maureen and Raphael - 

We are preparing to submit the labeling via the FDA automated drug registration and listing system (eLIST) irt 
accordance with the attached Action Letter. In comparing this labeling to that which was submitted in Sequence 0026 
and 0027, we noticed the following - 
Package Insert 

Section 17.3 Topical Ophthalmic Use Only (Ref. Sequence 0026) has been deleted from the PI attached to the Action 
Letter. Was this taken out intentionally? 
Container Label -1 mL 

The statement which was added at Dr. Boyd's request - "Physician Sample - Not for sale" (Ref. Sequence 0027) does not 

appear on this label attached to the Action Letter. 

Please let me know what you would like to do. 

Thank you. 

Best regards, 

Lorna-Jane 

Lorna-Jane Bremer, M.S., M.B.A., R.A.C. 

Director Global Regulatory Affairs 

Consumer & Personal Products Worldwide 

Division of Johnson & Johnson Consumer Companies, Inc 

185 Tabor Road 

Morris Plains, New Jersey 07950 
Tel 973-385-0557 
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Business Cellular 862-579-8247 

Fax 973-385-4300 

Email LBremer@its.ini.com 



From: Dillon Parker, Maureen P [mailto:Maureen.DillonParker@fda.hhs.gov] 
Sent: Wednesday, July 28, 2010 5:22 PM 
To: Bremer, Lorna-Jane [CONUS] 
Cc: Rodriguez, Raphael R 
Subject: Action Letter 



Hi Ms. Bremer, 

In follow-up to my phone message, attached please find the action letter for NDA 22-134, Lastacaft. 
Please let me know that you have received this e-mail and attachment. 
A copy should also arrive by post shortly. 



«NDA 22-134 AP LETTER FINAL 7 28 10 to Sponsor.pdf» 

Best Regards, 

Maureen 

for Raphael Rodriguez, Project Manager 



Mawteen 9. tDiiien-Paxflex 
CAief, ffwject Management Stuff, 
S)iaidien of QnU-Jttfectwe and 

(PpfitAainwiogy, 'Jxaduch 
Office of Gnumicxciial PxaducU 
Centex fax fDwg. Evaluation and fteaeaxcA 
3>fonez 301^796-0706 
facsimile: 301-796-9881 
£maiL' maurcen.dillonparker@fda,hhs^ov 
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[57] ABSTRACT 

The present invention is concerned with novel imidazo[2, 




l-n \— 



the pharmaceutically acceptable addition salts and stere- 
ochemically isomeric forms thereof, wherein each of the 
dotted lines independently represents an optional bond; R l 
represents hydrogen, halo, C^alkyl or Cj^alkyloxy; R 2 
represents hydrogen, halo, C l . 4 alkyl or Cj^alkyloxy; R 3 
represents hydrogen, C^ 4 alkyl, ethenyl substituted with 
hydroxycarbonyl or C^alkyloxycarbonyl, C^alkyl substi- 
tuted with hydroxycarbonyl or C^alkyloxycarbonyl, 
hydroxyC^alkyl, formyl or hydroxycarbonyl; R 4 repre- 
sents hydrogen, C^alkyl, hydroxyCj^alkyl, phenyl or 
halo; R 5 represents hydrogen, C^alkyl or halo; L represents 
hydrogen; Cj. 6 alkyl; Cj_ e alkyl substituted with one substitu- 
ent selected from the group consisting of hydroxy, halo, 
C^alkyloxy, hydroxycarbonyl, C^alkyloxycarbonyl; 
C M alkyloxycarbonyl-C ^alkyloxy, hydroxycarbonylCi. 
4alkyloxy, C,^alkyloxycarbonylamino, C^alkylaminocar- 
bonyl, C^alkylaminocarbonylarnino, C l . 4 alkylaminothio- 
carbonylamino, aryl, aryloxy and arylcarbonyl; C^aUcyl 
substituted with both hydroxy and aryloxy; C^alkenyl; 
C 3 _ 6 alkenyl substituted with aryl; or, L represents a radical 
of formula — Alk — Y — Het 1 (a- 1 ) — Alk— NH— CO— 
Het^a^Jor — Alk— Het 3 (a-3); provided that 6,11-dihydro- 
ll-(4-rnperidmylidene)-5H-irmteo[2 > l-b][3]ben^ 
is ecxluded, which are useful antiallergic compounds. 

Compositions comprising said compounds, methods of 
using and processes for preparing the same. 



16 Claims, No Drawings 
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EVnDAZO[2,l-B]BENZAZEPINE 
DERIVATIVES, COMPOSITIONS AND 
METHOD OF USE 

CROSS-REFERENCE TO RELATED 5 
APPLICATIONS 

This application is a 35 U.S.C. 371 application based 
upon PCT Application No. PCT/EP 92/01330, filed Jun. 9, 
1992, which is a continuation-in-part of U.S. applications io 
Ser, No. 853,631, filed Mar. 18, 1992, now abandoned, 
which is a continuation of Ser. No. 714,486, filed Jun. 13, 
1991, now abandoned. 

BACKGROUND OF THE INVENTION 15 

In WO 88/03138 there are described benzo[5,6]cyclohep- 
tapyridines which possess antiallergic and anti-inflamma- 
tory activity. In EP-A-0,339,978 there are described (benzo- 
or pyrido)cyclohepta heterocyclics which are useful as PAF 
antagonists, antihistaminics and/or anti-inflammatory 
agents. 

In WO 92/06981 there are described 6,ll-dihydro-ll-(4- 
piperidinyIidene)-5H-imidazo[ 2,l-b][3]benzazepine and 
l-aretyl-4-(5,6-m^ydrc-nH-imidazol[ l,2-b][3] -benza- 
zepine-1 l-ylidene)piperidine, the latter of which is useful as 
a PAF antagonist. 

In the J. Med. Chem., 26 (1983), 974-980 there are 
described some l-methyl-4 -piperidinylidene-9-substituted 
pyrrolo[2,l-b][3]benzazepine derivatives having neurolep- 30 
tic properties. 

The compounds of the present invention differ structurally 
from the cited art-known compounds by the fact that the 
central 7-membered ring invariably contains a nitrogen atom 
of a fused imidazole ring, and by their favorable antiallergic 35 
activity. 

DESCRIPTION OF THE INVENTION 

The present invention is concerned with, novel imidazo 40 
[2,l-b][3]benzazepines of formula 
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hydroxycarbonyl; 

R 4 represents hydrogen, C^alkyl, hydroxy^ _ 4 alkyl, 

phenyl or halo; 
R 5 represents hydrogen, C 1 . 4 alkyl or halo; 
L represents hydrogen; C,_ 6 alkyl; C^aUcyl substituted 
with one substituent selected from the group consisting 
of hydroxy, halo, C^alkyloxy, hydroxycarbonyl, 
C^alkyloxycarbonyl, C^alkyloxycarbonylC^alky- 
loxy, hydroxycarbonyl-C j^alkyloxy, C,. 4 alkyloxycar- 
bonylamino, Cj. 4 alkylaminocarbonyl, Cj^alkylami- 
nocarbonylamino, Cj^alkylammotm^carbonylamino, 
aryl, aryloxy and arylcarbonyl; C^alkyl substituted 
with both hydroxy and aryloxy; C 3 _ 6 alkenyl; C^alk- 
enyl substituted with aryl; 
wherein each aryl is phenyl or phenyl substituted with halo, 
cyano, hydroxy, C^alkyl, C^alkyloxy, aminocarbonyl or 
phenyl substituted with Cj. 4 alkyloxycarbonyl or hydroxy- 
carbonyl; or, 

L represents a radical of formula 



0) 
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the .pharmaceutically acceptable addition salts and stere- 
ochemically isomeric forms thereof, wherein 
each of the dotted lines independently represents an 
optional bond; 

R l represents hydrogen, halo, Chalky 1 or C^alkyloxy;. 

R 2 represents hydrogen, halo, Cj^alkyl or C^alkyloxy; 

R 3 represents hydrogen, C^alkyl, ethenyl substituted 
with hydroxycarbonyl or C^alkyloxycarbonyl, 65 
C,_ 4 alkyl substituted with hydroxycarbonyl or 
C,_ 4 alkyloxycarbonyl, hydroxyCj^alkyl, formyl or 



-ADc — Y — Het 1 
-ABc— NH — CO— Het 2 
-Alk— Y— Het 3 



(a-l) t 
(a-2), or 
(a-3); wherein 



Alk represents Cj^alkanediyl; 
Y represents O, S or NH; 

Het 1 , Het 2 and Het 3 each represent furanyl, thienyl, 
oxazolyl, thiazolyl or imidazolyl each optionally sub- 
stituted with one or two C^alkyl substituents; pyrrolyl 
or pyrazolyl optionally substituted with formyl,.. 
hydroxyC^alkyl, hydroxycarbonyl, C^alkyloxycar- 
bonyl or one or two Ci_ 4 alkyl substituents; thiadiazolyl 
or oxadiazolyl optionally substituted with amino or 
Cj^alkyl; pyridinyl, pyrimidinyl, pyrazinyl or 
pyridazinyl each optionally substituted with C^alkyl, 
Cj^alkyloxy, amino, hydroxy or halo; imidazo[4,5-c] 
pyridin-2-yl; and 

Het 3 may also represent 4,5-dihydro-5-oxo-l 
H-tetrazolyl substituted with Cj^alkyl, 2-oxo-3-oxazo- 
lidinyl, 2,3-dihydro-2-oxo- 1 H-benzimidazol- 1 -yl or a 
radical of formula 



(b-l) 




0>-2) 



wherein 



R e represents hydrogen or C^alkyl; and 



A-Z represents 



-CH=CH— — S— CH 3 — CH 7 



— S— CH 2 — CH 2 — CH 2 — — CH=CH— 
CH=CH— , — CH 2 — CH 2 — CH 2 — CH 2 — 
— N(CH 3 )— C(CH 3 )=CH— or -CH=C(CH 3 

provided that 6, 1 1 -dihydro- 1 l-(4-piperidinylidene)-5 
H-imidazo[2,l -b][3]benzazcpine is ecxluded. 

As used in the foregoing definitions halo defines fluoro, 
chloro, bromo and iodo; C^alkyl defines straight and 
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branched chain saturated hydrocarbon radicals having from 
1 to 4 carbon atoms such as, for example, methyl, ethyl, 
propyl, 1-methylethyl, butyl, 1-methylpropyl, 2-methylpro- 
pyl and 1,1-dimethylethyl; Chalky! defines C^alkyl radi- 
cals as defined hereinbefore and the higher homologs thereof 5 
having from 5 to 6 carbon atoms such as, for example, pentyl 
and hexyl; C^alkenyl defines straight and branched chain 
hydrocarbon radicals containing one double bond and hav- 
ing from 3 to 6 carbon atoms such as, for example, 2-pro- 
penyl, 2-butenyl, 3-butenyl, 2-methyl-2-propenyl, 2-pente- 10 
nyl, 3-pentenyl, 3,3-dimethyl-2-propenyl, hexenyl and the 
like; C^alkanediyl defines bivalent straight or branched 
chain hydrocarbon radicals containing from 1 to 4 carbon 
atoms such as, for example, methylene, 1,1-ethanediyl, 
1 ,2-ethanediyl, 1 ,3-propancdiyl, 1 ,4-butanediyl and the like. l5 

The term pharmaceutically acceptable addition salt as 
used hereinbefore defines the nontoxic, therapeutically 
active addition salt forms which the compounds of formula 
(I) may form. The compounds of formula (I) having basic 
properties may be converted into the corresponding thera- 20 
peutically active, non-toxic acid addition salt forms by 
treating the free base form with a suitable amount of an 
appropriate acid following conventional procedures. 
Examples of appropriate acids are for example, inorganic 
acids, for example, hydrohalic acid, e.g. hydrochloric, 25 
hydrobromic and the like acids, sulfuric acid, nitric acid, 
phosphoric acid and the like; or organic acids, such as, for 
example, acetic, propanoic, hydroxyacetic, 2-hydroxypro- 
panoic, 2-oxopropanoic, ethanedioic, propanediol, butane- 
dioic, (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybu- 30 
tanedioic, 2,3-dihydroxybutanedioic, 2-hydroxy- 1,2,3- 
propanetricarboxylic, . methanesulfonic, ethanesulfpnic, 
benzenesulfonic, 4-methylbenzenesulfonic, cyclohexane- 
sulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic 
and the like acids. 35 

The compounds of formula (I) having acidic properties 
may be converted in a similar manner into the corresponding 
therapeutically active, non-toxic base addition salt forms. 
Examples of such base addition salt forms are, for example, 
the sodium, potassium, calcium salts, and also the salts with 40 
pharmaceutically acceptable amines such as, for example, 
ammonia, alkylamines, benzathine, 

N-methyl-D-glucamine, hydrabamine, amino, acids, e.g. 
arginine, lysine. The term pharmaceutically acceptable addi- 
tion salts also comprises the solvates which the compounds 45 
of formula (I) may form, e.g. the hydrates, alcoholates and 
the like. 

The term stereochemically isomeric forms as used here- 
inbefore defines the possible different isomeric as well as 
conformational forms which the compounds of formula (I) 50 
may possess. Unless otherwise mentioned or indicated, the 
chemical designation of compounds denotes the mixture of 
all possible stereochemically and conformationally isomeric 
forms, said mixtures containing all diastereomers, enanti- 
omers and/or conformers of the basic molecular structure. 55 
All stereochemically isomeric forms of the compounds of 
formula (I) both in pure form or in admixture with each other 
are intended to be embraced within the scope of the present 
invention. 

Some compounds of the present invention may exist in go 
different tautomeric forms and all such tautomeric forms are 
intended to be included within the scope of the present 
invention. 

Interesting compounds are those compounds of formula 
(I) wherein each of the dotted lines independently represents 65 
an optional bond; 

R 1 represents hydrogen, halo or C^alkyl; 



R 2 represents hydrogen, halo, C^alkyl or C^alkyloxy; 
R 3 represents hydrogen, Cj^alkyl, hydroxy*^ _ 4 alkyl, 
formyl or hydroxycarbonyl; 

R 4 represents hydrogen, Cj^alkyl, hydroxyC^alkyl, 

phenyl or halo; 
R 5 represents hydrogen; 

L represents hydrogen; C^alkyl; C,. 6 alkyl substituted 
with hydroxy, C^aikyloxy, C^alkyloxycarbony- 
lamino, Ci_ 4 alkylaminocarbonyl, Ci_ 4 alkylaminocar- 
bonylamino, Cj^alkylanimothiocarbonylarnino, aryl 
or aryloxy; C 3 . 6 alkenyl; C^alkenyl substituted with 
aryl; 

wherein each aryl is phenyl or phenyl substituted with halo, 
Cj^alkyl or C^alkyloxy; or, 
L represents a radical of formula 



-Alk — Y — Het 1 
-Alk— NH— CO— Het 2 
-Alk— Y— Het 3 



(a-1), 
(a-2) ( or 
(a-3); wherein 



Alk represents C^alkanediyl; 
Y represents O, S or NH; 

Het 1 , Het 2 and Het 3 each represent furanyl, thienyl, 
pyrrolyl, oxazolyl, thiazolyl or imidazolyl each option- 
ally substituted with one or two C^alkyl substituents; 
thiadiazolyl or oxadiazolyl optionally substituted with 
amino or C^alkyl; pyridinyl, pyrimidinyl, pyrazinyl 
or pyridazinyl • each optionally substituted with 
C^alkyl, Cj. 4 alkyloxy, amino, hydroxy or halo; imi- 
dazo[4,5-clpyridin-2-yl; and Het 3 may also represent 
4,5-dihydro-5-oxo- 1 H-tetrazolyl substituted with 
Cj^alkyl, 2-oxo-3-oxazolidinyl, 2,3-dihydro-2-oxo-l 
H-benzimidazol-l-yl or a radical of formula 



^ N JL 

013 



(b-1) 




(b-2) 



wherein 



R 6 represents hydrogen or C^alkyl; and 

A-Z represents — S— CH=CH— , — S— CH 2 — CH 2 — , 
— S— CH 2 — CH 2 — CH 2 — _CH=CH— 
CH=CH— or CH 2 — CH 2 — CH 2 — CH 2 ; 
provided that 6, 1 1 -dihydro- 1 1 -(4-piperidinylidene)-5 
H-imidazo[2,l-b] [3]benzazepine is ecxluded. 

Another group of interesting compounds comprises those 
compounds of formula (I) wherein L is Chalky 1 or 
C 1 . 4 alkyl substituted with hydroxycarbonyl or C^alky- 
loxycarbonyl. 

Further interesting compounds are those compounds of 
formula (I) wherein R\ R 2 , R 3 , R 4 and R s represent hydro- 
gen. 

Yet another group of interesting compounds of formula (I) 
are those of formula 
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L-N 




10 



15 



20 



25 



wherein R\ R 2 f R 3 , R 4 , R 5 and L are as defined under 
formula (I). 

Preferred compounds are those compounds of formula (I) 
wherein 

R 3 represents hydrogen, C^alkyl, formyl, hydroxyCL 

4alkyl or hydroxycarbonyl; 
R 4 represents hydrogen, halo or hydroxyCj^alkyl; and 
L represents hydrogen, C^alkyl, haloC^alkyl, hydroxy- 

carbonylC^alkyl, C^alkyloxycarbonylC^alkyl, 

C l _ 4 alky loxy carbony laminoC , ^alkyl, aryl-C^alkyl, 

propenyl, or 

L is a radical of formula (a-1), (a-2) or (a-3), wherein 
Het 1 , Het 2 , and Het 3 each represent furanyl, oxazolyl or 30 
thiazolyl each optionally substituted with C^alkyl; 
thiadiazolyl optionally substituted with amino, pyridi- 
nyl; or pyrimidinyl each optionally substituted with 
hydroxy; inridazo[4,5-c]pyridin-2-yl; and Het 3 may 
also represent a radical of formula (b-2). 
More preferred compounds are those preferred com- 
pounds wherein 

R 1 represents hydrogen or halo; 

R 2 represents hydrogen, halo or C^alkyloxy; and 

Lrepresents hydrogen, C^alkyl, haloCi_ 4 alkyl, hydroxy- 
carbonylC^alkyl, Ci^alkyloxycarbonylC^alkyl, or a 
radical of formula (a-1), wherein Y represents NH. 

Still more preferred are those more preferred compounds 
wherein 

R 4 represents hydrogen or halo; and 
L represents hydrogen, C 1 _ 4 alkyl, hydroxycarbonylCL 

4aikyl, Cj^alkyloxycarbonylC^alkyl or a radical of 

formula (a-1), wherein Het 1 is thiazolyl, or imidazo[4, 

5-c]pyridin-2-yl. 
The most preferred compounds are: 
5,6-dihydro- 1 1 -( 1 -methyl-4-piperidinylidene )- 1 1 H-imi- 

dazo[2, l-b][3]benzazepine; 9-fluoro-6,ll-dihydro-ll- 

( 1 -methyl-4-piperidinylidene)-5 

H-imidazo[2, 1 -b] [3]-benzazepine; 
ll-(l-methyl-4-piperidinylidene )-HH-imidazo[2, 1-b] 

[3]benzazcpine; 
6, 1 1 -dihydro- 1 1 -( 1 -methyl-4-piperidinylidenc)-5 

H-imidazo[ 2,1 -b] [3]benzazepine-3methanol; 

8-fluoro-6,ll"dihydro-ll-(l-methyl-4-piperidi- 
nylidene)-5H-imidazo[ 2, 1 -b][3]benzazepine; 
6,11 -dihydro- 1 1 -( 1 -methyl-4-piperidinylidene)-5 



H-imidazo[ 2, 1 -b][3]benzazepine-3-carboxaldehyde; 
6, 1 1 -dihydro- 1 1 -( 1 -methyl-4-piperidiny lidene)-5 

H-imidazo[ 2,l-b][3]benzazepine-3-carboxylic acid; 
7-fluoro-6, 1 1 -dihydro- 1 1 -( 1 -methy 1-4-piperidi- 

nylidene)-5H-imidazo[ 2,l-b][3]benzazepine; 
4-(8-fluoro-5,6-dihydro-l 1 

H-imidazo[2, 1 -b][3]benzazepin- 1 1 -ylidene)-l -pip- 

eridinepropanoic acid dihydratc, 

the stereoisomers and the pharmaceutically acceptable 
acid-addition salts thereof. 

In the following paragraphs there are described difFerent 
ways of preparing the compounds of formula (I). In order to 
simplify the structural formulae of the compounds of for- 
mula (I) and the intermediates intervening in their prepara- 
tion, the imidazo[2,l-b] [3]benzazepine moiety will be rep- 
resented by the symbol T hereinafter. 



35 



40 



45 




The compounds of formula (I) can be prepared by cycliz- 
ing an alcohol of formula (H) or a ketone of formula (HI). 



50 l-n 



55 




60 



7 
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-continued 
R 1 R 2 




Said cyclizaiion reaction is conveniently conducted by 
treating the intermediate of formula (II) or (HQ with an 
appropriate acid, thus yielding a reactive intermediate which 
cyclizes to a compound of formula (I). Appropriate acids 35 
are, for example, strong acids, in particular superacid sys- 
tems, e.g. methanesulfonic acid, trifiuoromethanesulfonic 
acid, trifiuoroacetic acid, methanesulfonic acid/boron trif- 
luoride, hydrofluoric acid/boron trifluoride, or Lewis acids, 40 
e.g. aluminum chloride and the like. Obviously, only those 
compounds of formula (I) wherein L is stable under the 
given reaction conditions can be prepared according to the 
above reaction procedure. In case of superacids the reaction 
is preferably conducted in an excess of said acid; in case of 45 
solid Lewis acids, e.g. aluminum chloride, the reaction can 
be conducted by fusing the starting material and the reagent, 
preferably in the presence of an additional salt such as 
sodium chloride. The cyclodehydration reaction with trim- 50 
ethylsilyl iodide is conveniently conducted in a reaction- 
inert solvent such as, for example, a halogenated hydrocar- 
bon, e.g. trichloromethane. Particularly noteworthy is the 
fact that the latter reaction also can be performed on inter- 
mediates of formula (II) or (IH) wherein L represents 55 
C^alkyloxycarbonyl; in this case — besides cyclodehydra- 
tion — also cleavage of the carbamate is observed and a 
compound of formula (I) wherein L is hydrogen is obtained. 

In the foregoing and following preparations, the reaction 60 
mixture is worked up following art-known methods and the 
reaction product is isolated and, if necessary, further puri- 
fied. 

The compounds of formula (I) wherein the central ring of 
the tricyclic moiety does not contain an optional bond may 65 
also be prepared by cyclizing an intermediate of formula 
(IV). 



R 1 R 2 




. In formula (IV) and hereinafter W represents an appro- 
priate leaving group such as', for example, halo, e.g. chloro, 
bromo and the like; or a sulfonyloxy group such as, for 
example, methansulfonyloxy, 4-methylbenzenesulfonyloxy 
and the like. 

Said cyclization reaction can conveniently be conducted 
in a reaction-inert solvent such as, for example, an aromatic 
hydrocarbon, e.g., benzene, methylbenzene, dimethylben- 
zene and the like; an alkanol, e.g., methanol, ethanol, 
1-butanol and the like; a ketone, e.g., 2-propanone, 4-me- 
thyl-2-pentanone and the like; an ether, e.g., tetrahydrofuran, 
1,4-dioxane, l,l'-oxybisethane and the like; a dipolar aprotic 
solvent, e.g., N,N- dimemylformamide, 

N,N- dimethylacetamide, dimethyl sulfoxide, nitrobenzene, 
l-methyl-2-pyrrolidinone and the like; a halogenated hydro- 
carbon, e.g. dichloromethane, 1,2-dichloroethane and the 
like; or a mixture of such solvents. The addition of an 
appropriate base such as, for example, an alkali or an earth 
alkaline metal carbonate, hydrogen carbonate, alkoxide, 
hydride, amide, hydroxide or oxide, e.g., sodium carbonate, 
sodium hydrogen carbonate, potassium carbonate, sodium 
methoxide, sodium ethoxide, potassium tert butoxide, 
sodium hydride, sodium amide, sodium hydroxide, calcium 
carbonate, calcium hydroxide, calcium oxide and the like; or 
an organic base, such as, for example, an amine, e.g., 
N,N -diemylethanamine, 

NN-(l-methylethyl)-2-propanamine, 4-ethylmorpholine, 
pyridine and the like may be utilized to pick up the acid 
which is liberated during the course of the reaction. In some 
instances the addition of an iodide salt, preferably an alkali 
metal iodide, is appropriate. Somewhat elevated tempera- 
tures and stirring may enhance the rate of the reaction. 

Alternatively, the compounds of formula (I) wherein a 
double bond exists between the piperidinyl and the imidazo 
[2,l-b][3]benzazepine moiety, said compounds being repre- 
sented by formula (I-a), can be prepared by dehydrating an 
alcohol of formula (V) or (VI). 



9 
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L— N 



L-N 




L — N 



dehydration 



10 



15 



20 



25 



L— N - 




a-a) 



Said dehydration reaction can conveniently be conducted 
employing conventional dehydrating reagents following art- 
known methodologies. Appropriate dehydrating reagents 
are, for example, acids, e.g. sulfuric acid, phosphoric acid, 45 
hydrochloric acid, methanesulfonic acid, carboxylic acids, s 
e.g. acetic acid, trifluoroacetic acid and mixtures thereof; 
anhydrides, e.g. acetic anhydride, phosphorus pentoxide and 
the like; other suitable reagents, e.g. zinc chloride, thionyl 50 
chloride, boron trifluoride etherate, phosphoryl chloride 
pyridine, potassium bisulfate, potassium hydroxide. In some 
instances said dehydration reaction may require heating the 
reaction mixture, more particularly up to the reflux tempera- 
ture. Again, only those compounds of formula (I-a) wherein 
L is stable under the given reaction conditions can be 
prepared according to the above reaction procedure. Par- 
ticularly noteworthy is the fact that the latter reaction when 
performed on intermediate (V) Wherein the dotted line does 
not represent an optional bond, in some instances may also 
yield a compound of formula (I) with a double bond in the 
tricyclic moiety and a single bond bridging the tricyclic 
moiety and the piperidine: 



65 




L-N 




The compounds of formula (I) wherein L is Chalky!, said 
compounds being represented by the formula (I-b) can be 
converted into the compounds of formula (I)j wherein L is 
hydrogen, said compounds being represented by the formula 
(I-c) in a number of manners. A first method involves 
dealkylating-carbonylating the compounds of formula (I-b) 
with a Ci^alkylcMoroformate and subsequently hydrolyz- 
ing the thus obtained compound of formula (Vll-a). 



40 



Ci_6alkyl-N 




O 
II 

Ci^alkyl-O— C— d ^ 
=T > 



55 




H— N 



60 



The reaction with the Cj^alkylchloroformate is conve- 
niently conducted by stirring and heating the starting mate- 
rial (I-b) with the reagent in an appropriate solvent and in the 
presence of a suitable base. Appropriate solvents are, for 
example, aromatic hydrocarbons, e.g. methylbenzene, dim- 
ethylbenzene, chlorobenzene; ethers, e.g. 1,2-dimethoxy- 
ethanc, and the like solvents. Suitable bases are, for 
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example, alkali or earth alkaline metal carbonates, hydrogen 
carbonates, hydroxides, or organic bases such as, 
NjN-diethylethanarnine, N-(l-methylethyl)-2-propanamine, 
and the like. 

The compounds of formula (VII-a) are hydrolyzed in 5 
acidic or basic media following conventional methods. For 
example, concentrated acids such as hydrobromic, hydro- 
chloric acid or sulfuric acid can be used, or alternatively 
bases such as alkali metal or earth alkaline metal hydroxides 
in water, an alkanol or a mixture of water-alkanol may be 10 
used. Suitable alkanols are methanol, ethanol, 2-propanol 
and the like. In order to enhance the rate of the reaction it is 
advantageous to heat the reaction mixture, in particular up to 
the reflux temperature. 

The compounds of formula (I-b) may also be converted 15 
directly into the compounds of formula (I-c) by stirring and 
heating them with an a-halo-C^alkyl chloroformate in an 
appropriate solvent such as, for example, a halogenated 
hydrocarbon, e.g. dichloromethane, trichloromethane; an 
aromatic hydrocarbon, e.g. methylbenzene, dimethylbcn- 20 
zene; an ether, e.g. 1,2-dimethoxyethane; an alcohol, e.g. 
methanol, ethanol, 2-propanol, optionally in the presence of 
a base such as, for example, an alkali or earth alkaline metal 
carbonate, hydrogen carbonate, hydroxide or an amine, e.g. 
NJ^ -diethylethanamine, N-(l-memylemyl)-2-propanamine, 25 
and the like. 

The compounds of formula (I-c) can also be prepared by 
debenzylating a compound of formula (I-d) by catalytic 
hydrogenation in the presence of hydrogen and an appro- 
priate catalyst in a reaction-inert solvent. 30 



^ CH2— ? / ^ =T > H— r / 



35 



d-d) 



a-c) 



A suitable catalyst in the above reaction is, for example, 
platinum-on-charcoal, palladium-on-charcoal, and the like. 
An appropriate reaction-inert solvent for said debenzylation 
reaction is, for example, an alcohol, e.g. methanol, ethanol, 
2-propanol and the like, an ester, e.g. ethylacetate and the 
like, an acid, e.g. acetic acid and the like. 

TTie compounds of formula (I) wherein L is other than 
hydrogen, said compounds being represented by formula 
(I-e) and said L by L 1 , can be prepared by N-alkylating the 
compounds of formula (I-c) with a reagent of formula L*-W 

(vm). 



H-N 




-T L ~ W L 1 - 

1 (vni) s u 




(I-e) 



40 



45 



50 



55 



Said N-alkylation reaction can conveniently be conducted 
in a reaction-inert solvent such as, for example, an aromatic 
hydrocarbon, e.g., benzene, methylbenzene, dimethylben- 
zene and the like; an alkanol, e.g., methanol, ethanol, 60 
1-butanol and the like; a ketone, e.g., 2-propanone, 4-me- 
thyl-2-pentanone and the like; an ether, e.g., tetrahydrofuran, 
1 ,4-dioxane, 1 ,1-oxybisethane and the like; a dipolar aprotic 
solvent, e.g., N,N- dimethylformamide, 

N^N-dimethylacetamide, dimethyl sulfoxide, nitrobenzene, 65 
l-methyl-2-pyrrolidinone and the like; a halogenated hydro- 
carbon, e.g. dichloromethane, 1,2-dichloroethane and the 



12 



like; or a mixture of such solvents. The addition of an 
appropriate base such as, for example, an alkali or an earth 
alkaline metal carbonate, hydrogen carbonate, alkoxide, 
hydride, amide, hydroxide or oxide, e.g., sodium carbonate, 
sodium hydrogen carbonate, potassium carbonate, sodium 
methoxide, sodium ethoxide, potassium tert. butoxide, 
sodium hydride, sodium amide, sodium hydroxide, calcium 
carbonate, calcium hydroxide, calcium oxide and the like; or 
an organic base, such as, for example, an amine, e.'g., 
N,N -diethylethanamine, N-( 1 -memylemyl)-2-propanamine, 
4-ethylmorpholinc, pyridine and the like may be utilized to 
pick up the acid which is liberated during the course of the 
reaction. In some instances the addition of an iodide salt, 
preferably an alkali metal iodide, is appropriate. Somewhat 
elevated temperatures and stirring may enhance the rate of 
the reaction. Alternatively, said N-alkylation may be carried 
out by applying art-known conditions of phase transfer 
catalysis reactions. 

The compounds of formula (I) wherein L is Cj^alkyl or 
substituted Chalky 1 , said L being represented by the 
radical L 2 H- and said compounds by formula (I-f), can also 
be prepared by reductive N-alkylation of the compounds of 
formula (I-c) with an appropriate ketone or aldehyde of 
formula L 2 =0 (IX). L^O represents an intermediate of 
formula L 2 H 2 wherein two geminal hydrogen atoms have 
been replaced by oxygen (=0) and L 2 is a geminal bivalent 
Cj^alkylidene radical which optionally may be substituted. 



h - n v= t -w 



-> L 2 H— N 




(I-c) 



Said reductive N-alkylation reaction may conveniently be 
carried out by reducing a mixture of the reactants in a 
suitable reaction-inert solvent following art-known reduc- 
tive N-alkylation procedures. In particular, the reaction 
mixture may be stirred and/or heated in order to enhance the 
reaction rate. Suitable solvents are, for example, water; 
C 1 . 6 alkanols, e.g. methanol, ethanol, 2-propanol and the 
like; esters, e.g. ethyl acetate, y-butyrolactone and the like; 
ethers, e.g. 1,4-dioxane, tetrahydrofuran, U'-oxybisethane, 
2-methoxyethanol and the like; halogenated hydrocarbons, 
e.g. dichloromethane, trichloromethane and the like; dipolar 
aprotic solvents, e.g. N,N- dimethylformamide, dimethyl 
sulfoxide and the like; carboxylic acids, e.g. acetic acid, 
propanoic acid and the like; or a mixture of such solvents. 
The term "art-known reductive N-alkylation procedures" 
means that the reaction is carried out either with sodium 
cyanoborohydride, sodium borohydride, formic acid or a salt 
thereof, e.g. ammonium formate and the like reducing 
agents, or alternatively under hydrogen atmosphere, option- 
ally at an increased temperature and/or pressure, in the 
presence of an appropriate catalyst such as, for example, 
palladium-on-charcoal, platinum-on-charcoal and the like. 
In order to prevent the undesired further hydrogenation of 
certain functional groups in the reactants and the reaction 
products, it may be advantageous to add an appropriate 
catalyst-poison to the reaction mixture, e.g., thiophene, 
quinoline-sulphur and the like. In some instances it may also 
be advantageous to add an alkali metal salt to the reaction 
mixture such as, for example, potassium fluoride, potassium 
acetate and the like salts. 

The compounds of formula (1) wherein L represents a 
radical Het -C^alkyl, said compounds being represented 
by formula (I-g) can be prepared by the addition reaction of 
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a compound of formula (I-c) to an appropriate alkene of 
formula (X). 



H-N 




Her— d-^alkenyl-H ^ 
(X) > 



(I-c) 



Het — C 2 ^alkyl-N 



d-g) 




10 



15 



The compounds wherein L is 2-hydroxy-C2_ 6 alkyl, or 
aryloxy-2-hydroxy-C 2 _ 6 allcyl said compounds being repre- 
sented by formula (I-h), can be prepared by reacting a 
compound of formula (I-c) with an epoxide (XI) wherein R 7 
represents hydrogen, C^alkyl or aryloxyC^alkyl. 



H-N 




— T - 



0 

(XI) 




P— NH— C2^allcyl-N 



(I-i) 




deprotcction 



H 2 N— C 2 -4alkyl-N 



(Vn-b) 




— T 



20 



25 



35 

The reaction of (I-c) with respectively (X) or (XI) can be 
conducted by stirring and, if desired, heating the reactants in 
a reaction-inert solvent such as, for example, a ketone, e.g. 
2-propanone, 4-methyl-2-pentanone; an ether, e.g. tetrahy- 
drofuran; an alcohol, e.g. methanol, ethanol, 1-butanol; a 
dipolar aprotic solvent, e.g. NJ^- dimethylformamide and 
the like. 

The compounds of formula (Vll-b) can be prepared from 
a compound of formula (I-i) wherein L represents P — NH — 
C^alkyl and P is a protective group such as, for example, 
C^alkyloxycarbonyl, following art-known deprotection 50 
methods. 



55 



60 



The compounds of formula (VH-b) can also be prepared 65 
by reducing a compound of formula (VE-c). 



14 




Said reduction can be conducted by stirring and, if 
desired, heating the starting material in a hydrogen contain- 
ing medium in the presence of a catalyst, e.g. palladium- 
on-charcoal, platinum-on-charcoal, Raney Nickel and the 
like, in a suitable solvent, e.g. methanol, ethanol and the like, 
or by reduction with a metal hydride, e.g. lithium aluminum 
hydride in an ether, e.g. tetrahydrofuran. 

The compounds of formula (I) wherein L is a radical of 
formula — Alk — Y-Het 1 , said compounds being represented 
by formula (I-j), can be prepared by alkylating a compound 
of formula (I-k) with a reagent of formula (XII). 



H-Y-AIk-N 




=T Het'-W ^ 
(XII) ^ 



30 



(I-k) 



Het — Y — Alk — N 



d-j) 




40 



45 



Alternatively, the compounds of formula (I-j) can also be 
prepared by reacting a compound of formula (Vll-d) with a 
reagent of formula (XHI). 



W-Alk-N >=T Het ( ^~ H > 



(VTi-d) 




Het 1 — Y— Alk— N \— T 



d-j) 




The above alkylation reactions may conveniently be con- 
ducted in a reaction-inert solvent, e.g. methylbcnzene, dim- 
ethylbenzene, 2-propanone, 4-methyl-2-pentanone, 1,4-di- 
oxane, tetrahydrofuran, N,N- dimethylformamide, 
N,N-dimethylacetamide, methanol, ethanol, 1-butanol and 
the like. The addition of an appropriate base, e.g. an alkali 
metal or earth alkaline metal carbonate or hydrogen carbon- 
ate, sodium hydride, N,N- flemylethanamine or 
N-(l-raethylethyl)-2-propanamine may be used to pick up 
the acid liberated during the course of the reaction. In some 
instances the addition of an iodide salt, preferably an alkali 
metal iodide, is appropriate. In order to enhance the rate of 
the reaction the reaction mixture may be heated. 

The compounds of formula (I) wherein L represents a 
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radical of formula — Alk — NH — CO — Het 2 , said com- 
pounds being represented by formula (1-1) can be prepared 
by N-acylating a compound of formula (Vll-b) with a 
carboxylic acid of formula (XIV) or a reactive functional 
derivative thereof. 



H 2 N— C 2 -4alkyl-N 



cvn-b) 




-T Het 2 -COOH 



Her 



•NH— C2-4alkyl-N 



H2N-C2^alkyl-N 



(vn-b) 



10 




The reaction of (XIV) with (VH-b) may generally be 
conducted following art-known amidation reaction proce- 
dures. For example, the carboxylic acid may be converted 
into a reactive derivative, e.g. an anhydride or a carboxylic 
acid halide, which subsequendy is reacted with (VH-b); or 
by reacting (XIV) and (VH-b) with a suitable reagent 
capable of fbrming amides* e.g., 
NJ^- methanetetraylbisCcyclohexamine], 2-chloro-l-meth- 



20 



16 



=T + Ci^alkyl-N=C=D 



D 
II 



Ci^allcyl-NH— C— NH-C^alkyl-N 





— T 



D is S : G-m-1) 
D is O: (I-m-2) 



The compounds of formula (I) wherein Het 1 represents an 
imidazo[4,5-c]pyridin-2-yl radical and Y represents NH, 
said compounds being represented by formula (I-n) can be 
prepared from a compound of formula (VH-b) according to 
the following reaction scheme. 



H 2 N— Cz^alkyl-N )=T 052 > S=C=N— C^alkyl-N )— T 

(vn-b) (vn-e) 




C2-4aDcyl-N 





— T 



(vn-f) 



ylpyridinium iodide and the like. Said reactions are conve- 
niently conducted in a suitable solvent such as, for example, 
an ether, e.g., tetrahydrofuran, a halogenated hydrocarbon, 
e.g., dichloromethane, trichloromethane, a dipolar aprotic 
solvent and the like. The addition of a base such as, for 
example, N,N- flethylethanarnine and the like may be appro- 
priate. 

The compounds of formula (I) wherein L represents 
C j4 alkylamino(thio)carbonylamino-C ^alkyl, said com- 
pounds being represented by the formula (I-m), can be 
prepared from the compounds of formula (Vll-b) by reaction 
with a C^alkylisofthiojcyanate in a reaction-inert solvent 
such as, for example, an ether, e.g. tetrahydrofuran. 



The isocyanate (VII- e) is prepared by reacting (VH-b) 
50 with carbon disulfide in the presence of a dehydrating 
reagent such as N,N -methanetetraylbis[cycIohexanamine] in 
a reaction-inert solvent such as an ether, e.g. tetrahydrofu- 
ran. The isothiocyanate is reacted with 3,4-diaminopyridine 
55 in a reaction-inert solvent such as an ether, e.g. tetrahydro- 
furan, and the resulting thiourea is cyclized by treatment 
with an appropriate metal oxide such as mercury(II)oxide. In 
certain instances if may be appropriate to supplement the 

60 

reaction mixture with a small amount of sulfur. 

The compound (Vll-e) or the corresponding isocyanate 
can also be employed to prepare compounds of formula 
(I-m), by reacting (VH-e) or the corresponding isocyanate 

65 

with a C^alkylamine in a reaction-inert solvent such as an 
ether, e.g. tetrahydrofuran. 
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D=C=N-C 2 -4alkyl-N \— T + Q^attyl-NHz > 



Ci^alkyl-NH— C— NH — C 2 ^alkyl-N 



D is S : (1-m-l) 
D is O: (I-m-2) 




The compounds of formula (I) wherein Het 1 represents an 
imidazole and Y represents NH, said compounds being 15 
represented by formula (I-o) can be prepared from the 
compounds (VH-b) according to the following reaction 
scheme. 




H 2 N— C 2 ^alkyl-N )=T + 



(vn-b) 

CH 3 0 N — CH3 

I II 

CH-CH2-NH-C— S-CH3 — > 
CH30 

(XV) 

CH30 N-CH3 

1 - II - 

CH-CH 2 -NH-C-NH-C 2 -4ailcy 
CH3O \ / 



k=T > 



(vn-g) 



35 



f 13 

N 1 v 

[P y~ NH-Ca^aUcyl-N V 

N \ — / 



40 



(I-o) 



The compound (Vll-b) is reacted with a reagent of 45 
formula (XV) in a reaction-inert solvent such as an alcohol, 
e.g. 2-propanol and the thus obtained intermediate (Vll-g) is 
cyclized by treatment with an acidic aqueous solution, such 
as a hydrochloric acid aqueous solution. 

The compounds of formula (I) wherein R 3 and/or R 4 
represent hydroxymethyl can be prepared by formylating the 
compounds of formula (I), wherein R 3 and/or R 4 are hydro- 
gen, said compounds being represented by the formula (I-p) 
with formaldehyde, optionally in the presence of an appro- 
priate carboxylic acid-carboxylate mixture such as, for 
example, acetic acid-sodium acetate and the like. In order to 



18 



enhance the rate of the reaction, the reaction mixture is 
advantageously heated up to the reflux temperature. 



10 



20 



25 



30 




L-N 



CH 2 OH 



d-q) 



L— N 




50 



CH 2 OH 



The thus obtained compounds (I-q) and (I-r) can be 
further oxidized to the corresponding aldehyde or carboxylic 
acid by reaction with suitable reagents such as, for example, 
manganese(IV)oxide, respectively, silver nitrate. 

The compounds of formula (I) wherein R 4 is halo, said 
compounds being represented by formula (I-s), can be 
prepared by halogenating the compounds of formula 0), 
wherein R 4 is hydrogen, said compounds being represented 
by the formula (I-t). 
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20 



L-N 




10 



L-N 




Said halogcnation reaction can conveniently be conducted 
by treating the starting material with dihalide in an appro- 
priate solvent such as, for example, a carboxylic acid, e.g. 
acetic acid, optionally in admixture with a carboxylate salt, 
e.g. sodium acetate. In order to enhance the rate of the 
reaction, the reaction mixture may be heated. 

The compounds of formula (I) wherein Het 3 represents a 
pyrrolyl radical, said compounds being represented by the 
formula (I-u), can be prepared by reacting a compound of 
formula (Vll-b) with a reagent of formula (XVI). 



H 2 N-C 2 -4alkyl-N 



(vn-b) 

Ci_4aUcyl- 




=T + 



(XVI) 



O— Ci_4alkyl 



N— C2_4fllkyl-N 



(I-u) 




— T 



60 



In a similar way, the compounds of formula (I) wherein 
Het 3 represents a 2-C 1 _ 4 alky1oxycarbonyl-l -pyrrolyl radi- 
cal, said compounds being represented by the formula (I-v), 65 
can be prepared by reacting a compound of formula (Vll-b) 
with a reagent of formula (XVII). 




C— O— Ci^alkyl 

I ° 

Ci^alkyl-O— K O-Ci^aliyl > 

(XVH) 



C— O— Ci-4alkyl 



N— C2-4alkyl-N 



(I-v) 




— T 



The above reactions of (VH-b) with (XVI) and (XVII), 
respectively, preferably are conducted in the presence of an 
acid, such as, for example, acetic acid. 

Further, the compounds of formula (I-u) may be con- 
verted in the corresponding aldehyde and alcohol com- 
pounds, said compounds being represented by the formulae 
(I-w) and (I-x), respectively, by the following reaction 
sequence. 



35 



40 



45 



50 



55 




— T 



The formylation of (I-u) into (I-w) can conviently be 
conducted in a reaction-inert solvent such as, for example, a 
dipolar aprotic solvent, e.g. N,N- toeuiylformainide, 
N^N-dimethylacetamide and the like, in the presence of a 
formylaring reagent such as, for example, phosphoryl chlo- 
ride, zinc cyanide and hydrochloric acid, trichloromethane 
and hydroxide ions, and the like. The compounds of formula 
(I-w) can be reduced into the compounds of formula (I-x) in 
a reaction-inert solvent, such as, for example, an alcohol, 
e.g. methanol, ethanol, 2-propanol and the like in the pres- 
ence of an appropriate reductant, such as, for example, 
metallic hydrides, e.g. lithium aluminium hydride, sodium 
borohydride, sodium cyanoborohydride, and the like. 

The compounds of formula (I-v) and (I-w), can be con- 
verted in the corresponding compounds of formula (I) 
wherein Het 3 is a 2-hydroxycarbonyl-l -pyrrolyl radical by 
the hydrolysis of (I-v) in the presence of an acid or a base, 
or oxidation of (I-w) in the presence of a suitable oxidizing 
reagent. 



21 
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The compounds of formula (I) wherein R 3 is C^alky- 
loxycarbonylethenyl, said compounds being represented by 
the formula (I-y), can be prepared by reacting a compound 
of formula 0) wherein R 3 is formyl, said compounds being 
represented by the formula (I-z) with a reagent of formula 
(XVin) in the presence of a base e.g. piperidine, pyridine, 
and the like. 
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hydroxycarbonyl moiety in the presence of an acid or a base. 

The compounds of formula (I) wherein L is C^alkylox- 
yphenylC^alkyl can be converted into a compound of 
formula (I) wherein Lis hydroxyphenylCj.galkyl upon treat- 
ment with an acid, such as, for example, hydrobromic acid, 
hydroiodic acid or a Lewis acid, e.g. borontrifluoride, alu^ 
miniumtrichloride and the like. 



L— N 




0 O 
II II 
HO— C— CH2— C— Q— Ci^talkyl 
^ (XVIII) 



-> L-N 



a-z) 




The compounds of formula (I-y) can be further hydro- 
Jyzed into a compound of formula (I) wherein R 3 is hydroxy- 
carbonylethenyl, in the presence of an acid or a base. The 
compounds of formula (I) wherein R 3 is methoxycarbonyl- 
methyl, said compounds being-represented by the formula 
(I-aa), can be prepared by reacting a compound of formula 
(I-z) with a reagent of formula (XIX) in the presence of 
benzyltrimethyl ammonium hydroxide in a reaction-inert 
solvent e.g. tetrahydrofuran. 



o 
II 

(1-2) + CH 3 — S— CH 2 — S— CH 3 ^> 

(XIX) 




(I-aa) 

The compounds of formula (I-aa) can be further hydro- 
lyzed into a compound of formula (I) wherein R 3 is hydroxy- 60 
carbonylmethyl, in the presence of an acid or a base. 

The compounds of formula (I) may further be converted 
into each other following art-known functional group trans- 
formation procedures. 

For example, the compounds of formula (I) wherein L 65 
contains a C^alkyloxycarbonyl moiety can be hydrolyzed 
into a compound of formula (I) wherein L contains a 



The compounds of formula (Vll-a to Vll-g) intervening in 
the preparations described hereinbefore are novel and have 
especially been developed for use as intermediates in said 
preparations. Consequently, the present invention also 
relates to novel compounds of formula ~ " 

R 1 r 2 (vn) 




the addition salt forms thereof and the stereochemically 
isomeric forms thereof, wherein each of the dotted lines 
independently represents an optional bond, 

R\ R 2 , R 3 , R 4 and R 5 are as defined under formula (I); 
and 

Qis (CYgalkyl or phenyl)oxycarbonyl, C^alkylcarbonyl 
or Cj^alkyl substituted with halo, cyano, amino, 
isothiocyanato, (4-animo-3-pyridnyl)aniinothiocarbo- 
nylamino, (CH 3 0) 2 CH — CH 2 — NH — C(=NCH 3 ) — 
NH — or methylsulfonyloxy; provided that l-acetyl-4- 
(5,6-cUhydro-llH-inudazol[l,2-b][3]benzazepine- 
ll-ylidene)piperidine is excluded. 
Particularly interesting compounds of formula (VII) are 
those wherein Q represents (C,. e alkyl or phenyl)oxycarbo- 
nyl, Ci^alkylcarbonyl or C^alkyl substituted with cyano or 
amino, the pharmaceutically acceptable acid addition salts 
thereof and the stereochemically isomeric forms thereof. 

In the following paragraphs there are described several 
methods of preparing the starting materials employed in the 
foregoing preparations. 
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The intermediates of formula (II) can be prepared from 
the corresponding ketones of formula (HI) by reduction. 



10 



(m) reduction > en) 



Said reduction can conveniently be conducted by reacting 
the starting ketone (EH) with hydrogen in a solvent such as, 
for example, an alcohol, e.g. methanol, ethanol; an acid, e.g. 
acetic acid; an ester, e.g. ethyl acetate; in the presence of a 
hydrogenation catalyst, e.g. palladium-on-charcoal, plati- 
num-on-charcoal, Raney Nickel. 

In order to enhance the rate of the reaction, the reaction 15 
mixture may be heated and, if desired, the pressure of the 
hydrogen gas may be raised. 

Alternatively, the alcohols of formula (It) can also be 
prepared by reducing the ketones (HI) with a reducing agent 20 
such as, for example, lithium aluminum hydride, sodium 
borohydride, sodium cyanoborohydride and the like in a 
suitable solvent such as, for example, an ether, e.g. 1,1- 
oxybisethane, tetrahydrofuran and the like; an alcohol, e.g. 
methanol, ethanol and the like. 

The ketones of formula (HI) can be prepared by the 
addition of a compound of formula (XX) to a reagent of 
formula (XXI) under the reaction conditions described here- 
inbefore for the preparation of the compounds of formula 
.-(I-g).from the compounds of formula (I-c). 



\ / N 




(XXI) 



35 



40 



45 



(XX) 



L — N 




The ketones of formula (ID) wherein the dotted line is not 
an optional bond can be prepared by N-alkylating an inter- 
mediate of formula (XX) with a reagent of formula (XXII) 
wherein W represents a reactive leaving group as defined 
hereinbefore. 



65 
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L — N 




H 

O N 




(XXII) 



N R J 



(XX) 



25 



30 




Said N-alkylation reaction can conveniently be conducted 
following the procedures employed in preparing the com- 
pounds of formula (I-e) from the compounds of formula 
(I-c). 

Further, the ketones of formula (HI) wherein the dotted 
line is not an optional bond may also be prepared by 
reductive N-alkylation of the compounds of formula (XX) 
under the reaction conditions described for the preparation 
of the compounds of formula (J-f) from the compounds of 
formula (I-c). 

The intermediates of formula (XX) are conveniently 
prepared from an ester of formula (XXHI) by reaction with 
a protected imidazole derivative of formula (XXIV) by 
reaction with a strong base such as, for example, methyl 
lithium, butyl lithium, sodium amide, a dialkyl lithium 
amide, e.g. diisopropyl lithium amide, or a mixture thereof, 
in a reaction-inert solvent, e.g. tetrahydrofuran, hexane, 
methylbenzene and the like, or a mixture thereof. 



p 
I 

N R 4 



L-N 




0 
II 

C-OCi^alkyl 
(XXni) 



R 



(XXIV) 



-> (XX) 



In (XXIV) P represents a protective group such as, for 
example, dUC^alkoxyJmcthyl, C 1 . 4 alkoxymethyl, benze- 
nesulfonyl, trimethylsiiylethoxymethyl, 
N,N -dialkylaminomethyl which can be removed by acid 
hydrolysis. The reaction of (XXHI) and (XXIV) is conve- 
niently conducted at low temperatures. For example, the 
reagent (XXIV) may be added at a temperature between 
about -80° C. to about -40° C. to the strong base. Subse- 



5,468,743 



25 



quently, the ester (XXIII) is added and the reaction mixture 
is allowed to warm up gently to room temperature. The thus 
obtained product is converted into intermediate (XX) by 
very mild acid hydrolysis and isolated in a conventional 
manner. 5 

The ketones of formula (IE) wherein L represents methyl, 
can be prepared from the ketones wherein L represents 
hydrogen by reductive N-alkylation with formaldehyde fol- 
lowing the methods described hereinbefore for the prepara- 
tion of the compounds of formula (I-f) from the compounds 10 
of formula (I-c). 

The ketones of formula (EI) wherein L represents hydro- 
gen are prepared by hydrolysis of a carbamate of formula 
(Ill-a) in acidic or basic media following conventional 
methods as described hereinbefore for the preparation of 15 
compounds of formula (I-c) from the compounds of formula 
(I-b). 




CH 3 — N 



26 



The intermediates of formula (Dl-a) can be prepared by 
reacting an acid halide of formula (XXV) with an imidazole 
derivative of formula (XXVI). 



Ci^alkyl-O— C— N 




O 
il 

C-halo + 



(XXV) 




-> (m-a) 



(XXVI) 

Said reaction is conveniently conducted by stirring and 
heating the reactants in the presence of a base such as, for 
example, an amine, e.g. N,N- m^mylemanamine, 
N-methylmorpholine and the like, in a suitable solvent such 
as, for example, pyridine, acetonitrile or a mixture thereof. 

The intermediates of formula (UI-c) can also be prepared 
"from an~ ester of formula (XXVII) by reaction with an 
imidazole of formula (XXVI) in the presence of a strong 
base such as, for example, methyl lithium, butyl lithium, 
sodium amide, a dialkyl lithium amide, e.g. diisopropyl 
lithium amide, or a mixture thereof, in a suitable reaction- 
inert solvent, e.g. tetrahydrofuran, hexane, methylbenzene 
and the like, or a mixture thereof. 

Said reaction is conveniently conducted at low tempera- 
tures. For example the reagent (XVI) may be added at a 
temperature between about -80° C. to about -40° C. to the 
strong base. Subsequently the ester is added and the reaction 
mixture is allowed to warm up gently to room temperature. 



CH 3 — N 




C-O— Ci_4alkyl 



(XXVI) 



> OII-c) 



(XXVII) 



The intermediates of formula (V) can be prepared by 
addition of a Grignard reagent (XXVIII) to a ketone of 
formula (XXIX) in a reaction-inert solvent, e.g. tetrahydro- 
furan. 
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L— N ) — Mg-halo + 
(XXVUI) 




15 



(XXIX) 



L-N 




(V) 




oxidation 




50 



(XXX) 



(XXIX) 



Suitable oxidizing reagents are, for example, manganese 
dioxide, selenium dioxide, eerie ammonium nitrate and the 
like. Reaction-inert solvents are, for example, halogenated 
hydrocarbons, e.g. dichloromethane, trichloromethane and 
the like. 

The compounds of formula (XXX) wherein the dotted 



55 
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lines do not represent an optional bond, can be prepared 
from the corresponding compounds of formula (XXX) 
wherein said dotted lines do represent an optional bond, 
following art-known hydrogenation procedures, e.g. by 
5 reaction with hydrogen in the presence of a hydrogenation 
catalyst. 



10 




hydrogenatiop 




(XXX-a) 



(XXX-b) 



The intermediates of formula (XXX-a) can be prepared 
from a benzazepine of formula (XXXI) by reaction with a 
reagent of formula (XXXII) and cyclization of the thus 
obtained intermediate (XXXHI) in an acidic medium. In 
(XXXII) R represents Cj^alkyl or both radicals R taken 
together represent C^alkanediyl, e.g. 1,2-ethanediyl, 1,3- 
propanediyl, 2,2-dimetnyl-l,3-propanediyl. 



The tricyclic ketones of formula (XXIX) in turn are 
prepared from intermediates of formula (XXX) by oxidation 35 
with suitable oxidizing reagent in a reaction-inert solvent 




+.H 2 N-CH-aOR)2 



NH 2 



40 



45 



(XXXI) 



! 4 k 

R R 



(xxxn) 




^ (XXX-a) 



(xxxni) 



The preparation of (XXXHI) is conveniently conducted 
by stirring and heating the reactants in a reaction-inert 
solvent such as, for example, an alcohol, e.g. methanol, 
ethanol and the like. 

The cyclization reaction to the intermediates of formula 
(XXX-a) is conducted by stirring and heating the starting 
material (XXXHI) in a carboxylic acid such as, for example, 
acetic acid, propanoic acid, optionally in admixture with a 
mineral acid such as, for example, hydrochloric acid. 

The intermediates of formula (XXX) can also be prepared 
from cyclization of an intermediate of formula (XXXTV). 



29 
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-continued 



L-N 



cyclization < 



10 



15 





An appropriate acid in the above reaction is, for example, 
a Lewis acid, e.g. tin(IV)chloride and the like. A suitable 
reaction-inert solvent is, for example, a halogenated hydro- 
carbon, e.g. dichloromethane, 1,2-dichloroethane, and the 
like. 

The intermediates of formula (VI) can be prepared by 
reaction of a ketone of formula (XXXV) with an interme- 
diate of formula (XXX) in the precence of e.g. lithium 
diisopropyl amide in a reaction-inert solvent, e.g. tetrahydro- 
furan. 



Said cyclization reaction is conveniently conducted in the 
presence of a Lewis acid, e.g. aluminium chloride, and the 
like. In some instances it may be appropriate to supplement 
the reaction mixture with a suitable amount of sodium 35 
chloride. 

The intermediates of formula (V) can also be prepared 
from the cyclization of an intermediate of formula (HI) in the 
presence of an acid in a reaction inert solvent 



40 




U L-N }=C 



(XXXV) 



(XXX) 




45 



50 



L— N 



1/ 

OH) N 




55 



The intermediates of formula (VII- c) can be prepared by 
N-alkylating a compound of formula (I-c) with a reagent of 



60 
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formula (XXXVI) following the procedures described here- 
inbefore for the preparation of the compounds of formula 
(I-e). 



NC— Ci_ 3 aklyl-W ^ x 
(I_C) (XXXVI) > NC-Ci. 3 aIkyl-N V=T 

(vn-c) 10 

The intermediates of- formula (Vll-d) can be prepared 
from the compounds of formula (I-k) wherein Y is oxygen 
by reaction with a halogenating reagent such as, for 15 
example, thionyl chloride, phosphorous trichloride, phos- 
phoryl chloride and the like, or by reaction with a sulfonat- 
ing reagent such as, for example, methanesulfonyl chloride, 
4-methylbenzenesulfonyl chloride and the like. 20 





HO-Alk— N > W-Alk— N )— T 

(i-k) (vn-d) 

The intermediates of formula (XV) can be prepared by the 
following reaction sequence. 



25 
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CH3O 



CH3O 



\ CH 3 -N=C=S ^ 
^CH— CH 2 — NH 2 ^> 



35 



(XXXVI) 
CH3O 



CH3O 



\ II CH3-W ^ 

CH-CH2-NH-C-NH-CH3 > An 

/ 40 



(XXXVTI) 
CH3O 

CH3O 



\ 
/ 



S— CH 3 

CH— CH2 — NH — C— N — CH3 45 



(XV) 



The reaction of (XXXVI) with the isothiocyanate reagent 50 
can conveniently be conducted in a reaction-inert solvent 
such as, for example, an ether, e.g. tetrahydrofuran and the 
like. The resulting intermediate of formula (XXXVII) is 
methylated in a reaction-inert solvent such as, for example, 55 
a ketone, e.g. 2-propanone and the like. 

The compounds of formula (XXX) intervening in the 
preparations described hereinbefore are novel, except for 
2-methylimidazo[2,l-b][3]benzazepine, 2-phenylimidazo[ 60 
2,l-b][3]benzazepine and 8,9-dimethoxyimidazo[2,l-b][3] 
benzazepine and have especially been developed for use as 
intermediates in said preparations. Consequently, the present 
invention also relates to novel compounds of formula 65 
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(XXX) 



the addition salt forms thereof and the stereochemically 
isomeric forms thereof, wherein R 1 , R 2 , R 3 , R 4 , and R 5 are 
as defined under formula (I), 2-methyiirnidazo[ 2,l-b][3] 
benzazepine, 2-phenylimidazo [2, 1 -b] [3]benzazepine and 
8,9-dimethoxyimidazof2,l-b][3]benzazepine being 
excluded. 

The compounds of formula (I) and some of the com- 
pounds of formula (VII), in particular those wherein Q is 
(C^alkyl or phenyl)oxycarbonyl, Chalky Icarbonyl or 
C^alkyl substituted with cyano or amino, the pharmaceu- 
tically acceptable acid addition salts and stereochemically 
isomeric forms thereof possess useful pharmacological 
properties. In particular they are active antiallergic agents, 
which activity can clearly be demonstrated by he test results 
obtained in a number of indicative tests. 
Antihistaminic activity can be demonstrated in 
'Protection of Rats from Compound 48/80 — induced 
Lethality* test (Arch. Int. Pharmacodyri. Then, 234, 
164-176, 1978); 
'Histanrine — induced Lethality in Guinea Pigs* test 

(Arch. Int. Pharmacodyn. Ther., 251, 39-51,1981); 
and the broad antiallergic activity can be demonstrated in 
'Passive cutaneous anaphylaxis in Rats* test (Drug Dev. 
Res., 5, 137-145, 1985) (For some compounds this test 
has been modified by replacing compound 48/80 by 
Ascaris allergens) and the 
'Ascaris Allergy in Dogs' test (Arch. Int. Pharmacodyn. 
Thef., 251, 39-51, 1981 and Drug Dev. Res., 8, 95-102, 
1986). 

The compounds of the present invention show a broad 
spectrum antiallergic profile as is evidenced by the results 
obtained in the diversity of test procedures cited hereinbe- 
fore. 

A second advantageous feature of the compounds of the 
present invention resides in their excellent oral activity; the 
present compounds when administered orally have been 
found to be practically equipotent with the same being 
administered subcutaneously. 

A particularly important asset of most of the present 
compounds is their lack of sedating properties at therapeutic 
dose levels, a troublesome side effect associated with many 
antihistaminic and antiallergic compounds. The non-sedat- 
ing properties of the present compounds can be demon- 
strated, for example, by the results obtained in studying the 
sleep-wakefulness cycle of the rat (Psychopharmacology, 
97, 436-442, (1989)). 

Another interesting feature of the present compounds 
relates to their fast onset of action and the favorable duration 
of their action. 

In view of their antiallergic properties, the compounds of 
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formula (I) and (VII). wherein Q is (C^aUcyl or pheny- 
l)oxycarbonyl, C^alkylcarbonyl or C^aUcyl substituted 
with cyano or amino, and their acid addition salts are very 
useful in the treatment of broad range of allergic diseases 
such as, for example, allergic rhinitis, allergic conjunctivitis, 5 
chronic urticaria, allergic asthma and the like. 

In view of their useful antiallergic properties the subject 
compounds may be formulated into various pharmaceutical 
forms for administration purposes. To prepare the antialler- 
gic compositions of this invention, an effective amount of to 
the particular compound, in base or acid addition salt form, 
as the active ingredient is combined in intimate admixture 
with a pharmaceutically acceptable carder, which carder 
may take a wide variety of forms depending on the form of 
preparation desired for administration. These pharmaceuti- 15 
cal compositions are desirably in unitary dosage form suit- 
able, preferably, for adrninistration orally, rectally, percuta- 
neously, or by parenteral injection. For example, in 
preparing the compositions in oral dosage form, any of the 
usual pharmaceutical media may be employed such as, for 20 
example, water, glycols, oils, alcohols and the like in the 
case of oral liquid preparations such as suspensions, syrups, 
elixirs and solutions: or solid carriers such as starches, 
sugars, kaolin, lubricants, binders, disintegrating agents and 
the like in the case of powders, pills, capsules and tablets. 25 
Because of their ease in adiriinistration, tablets and capsules 
represent the most advantageous oral dosage unit form, in 
which case solid pharmaceutical carriers are obviously 
employed. For parenteral compositions, the carrier will 
usually comprise sterile water, at least in large part, though 30 
other ingredients, for example to aid solubility, may be 
included. Injectable solutions, for example, may be prepared 
in which the carrier comprises saline solution, glucose 
solution or a mixture of saline and glucose solution. Inject- 
able suspensions may also be prepared in which case appro- 35 
priate liquid carriers, suspending agents and the like may be 
employed. In the compositions suitable for percutaneous 
administration, the carrier optionally comprises a penetra- 
tion enhancing agent and/or a suitable wetting agent, option- 
ally combined with suitable additives of any nature in minor 40 
proportions, which Additives do not introduce a significant 
deleterious effect on the skin. Said additives may facilitate 
the administration to the skin and/or may be helpful for 
preparing the desired compositions. These compositions 
may be administered in various ways, e.g., as a transdermal 45 
patch, as a spot-on or as an ointment Acid addition salts of 
the subject compounds due to their increased water solubil- 
ity over the corresponding base form, are obviously more 
suitable in the preparation of aqueous compositions. 

It is especially advantageous to formulate the aforemen- 50 
tioned pharmaceutical compositions in dosage unit form for 
ease of administration and uniformity of dosage. Dosage 
unit form as used in the specification and claims herein 
refers to physically discrete units suitable as unitary dos- 
ages, each unit containing a predetermined quantity of active 55 
ingredient calculated to produce the desired therapeutic 
effect in association with the required pharmaceutical carder. 
Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, 
wafers, injectable solutions or suspensions, teaspoonfuls, 60 
tablespoonfuls and the like, and segregated multiples 
thereof. 

The present invention also relates to a method of treating 
warm-blooded animals suffering from said allergic diseases 
by administering to said warm-blooded animals an effective 65 
antiallergic amount of a compound of formula (I) and (VII), 
wherein Q is (C^alkyl or phenyl)oxycarbonyl, C^alkyl- 
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carbonyl or C,. 6 alkyl substituted with cyano or amino or a 
pharmaceutically acceptable acid addition salt form thereof. 

In general it is contemplated that an effective antiallergic 
amount would be from about 0.001 mg/kg to about 20 mg/kg 
body weight, and more preferably from about 0.01 mg/kg to 
about 5 mg/kg body weight. 

The following examples are intended to illustrate and not 
to limit the scope of the present invention in all its aspects. 

EXPERIMENTAL PART 
A. Preparation of the intermediates 
Example 1 

a) To a cooled mixture of 54.2 g of l-(2-phenylethyl)-l 
H-imidazolc, 34.7 g of N,N-diemylethanarnine and 
50 ml of pyridine there were added dropwise 69.2 g 
of ethyl 4-cUorocarbonyl-l-piperidmecarboxylate- 
(temp.^0.20 0 C.) and then 30 ml of acetonitrile. The 
whole was stirred for 2 hours at room temperature 
and for 4 hours at reflux temperature. After cooling, 
there were added 30 ml NaOH 50% and refluxing 
was continued for hour. The cooled reaction 
mixture was evaporated and the residue was taken up 
in water. The product was extracted with dichlo- 
romethane and the extract was dried, filtered and 
evaporated. The residue was purified by column 
chromatography (silica gel; CH^z/CrLjOH 97:3). 
The eluent of the desired fraction was evaporated 
and the residue was dried, yielding 38 g (33.9%) of 
ethyl 4-[[l-(2-phenylethyl)-lH -imidazol-2-yl]car- 
bonyl]-l-piperidinecarboxylate (interm. 1). 

In a similar manner there was also prepared: 
ethyl 4-[[l-[2-(2-chlorophenyl)ethyl]-l 
H-imidazol-2-yl] carbonyl]- 1 -piperidinecarboxylate 
(interm. 37). 

b) A mixture of 9 g of intermediate (1) and 50 ml of 
hydrbbromic acid 48% was stirred for 5 hours at 80° 
C. The reaction mixture was evaporated and the 
residue was boiled in 2-propanol. After cooling, the 
precipitate was filtered off and dried, yielding 10,85 
g (97.5%) of [l-(2-phenylethyl)-l 
H-imidazol-2-yl] (4-piperidinyl)methanone dihydro- 
bromide; mp. 275.3° C. (interm. 2). 

In a similar manner there was also prepared: 
[l-[2-(2-memylphenyl)emyl>lH-irriiaazol-2-yl ](4-pip- 

eridinyl)methanone dihydrobromide hemihydrate; mp. 

231.7° C. (interm. 38). 

c) A mixture of 55 g of intermediate (2), 70 ml of 
formaldehyde and 70 ml of formic acid was stirred 
for 5 hours at reflux temperature. After cooling, the 
reaction mixture was diluted with Water and basified 
with NaOH(aq.). The product was extracted with 
dichloromethane and the extract was dried, filtered 
and evaporated. The residue was purified by column 
chromatography (silica gel; CHjCyCK^OH 90:10). 
The eluent of the desired fraction was evaporated 
and the residue was dried, yielding 30 g (82.0%) of 
(l-methyl-4-piperidinyl) [l-(2-phenylethyl)-l 
H-imidazol-2-yl]methanone (interm. 3). 

In a similar manner there were also prepared: 
[1 -[2-(4-fluorophenyl)ethyl]- 1 

H-imidazol-2-yl](l-methyl-4 -piperidinyl)methanone 

(interm. 4); and 

[1 -[2-(2-chlorophenyl)ethyl]- 1 
H-imidazol-2-yl](l-methyl-4 -piperidinyl)methanone 
(interm. 39). 
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Example 2 

A mixture of 70.6 g of intermediate (2) and 700 ml of 
methanol was hydrogenated at normal pressure and at room 
temperature in the presence of 2 g of platinum-on-charcoal 
catalyst 5%. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was 
evaporated The residue was crystallized from acetonitrile. 
The product was filtered off and dried, yielding 54 g (75.7 
%) of a-[K2-phenylethyI)- 1 

H-imidazol-2-yl]-4-piperidkemethanol; mp. 144.6° C. 
(interm. 5). 

Example 3 

a) A mixture of 28.9 g of 2-(4-methylphenyl)cthanol 
methanesulfonate, 18.6 g of IH-imidazole, 22.7 g of 
potassium carbonate and 600 ml of tetrahydrofuran 
was stirred for 18 hours at reflux temperature. After 
cooling, the reaction mixture was evaporated and the 
residue was taken up in water and extracted with 
4-methyl-2-pentanone. The extract was dried, fil- 
tered and evaporated and the residue was destilled 
(13.3 Pa; 120 0 C), yielding 20,1 g (83.0%) of 
1 -[2-(4-methylphenyl)ethyl]- IH-imidazole (interm. 
6). 

In a similar manner there were also prepared: 

l-[2-(3-memylphenyl)emyl]-lH-imidazole; bp. 120° 
C. at 13.3 Pa (interm. 7), l-[2-(4-bromophenyl)ethyl] 
-IH-imidazole (interm. 8), and l-[2-(3-chlorophe- 
nyl)emyl]-lH-inridazole; bp. 134° C. at 13.3 Pa 
(interm. 9). 

b) A mixture of 67 g of l-(2-chloroethyl)-3-methoxy- 30 
benzene, 53.1 g of IH-imidazole, 99 g of sodium 
carbonate, 500 ml of„4rmethyl T 2-pentanone and a 
few crystals of potassium iodide was stirred for 48 
hours at reflux temperature. After cooling, the reac- 
tion mixture was diluted with water and extracted 
with 4-methyl-2-pentanone. The extract was dried, 
filtered and evaporated and the residue was destilled 
(13.3 Pa; 160° C), yielding 49.5 g (62.8%) of 

1- [2-(3-memoxyphenyl)emyl)-lH-imidazole 
(interm. 10). 

Example 4 

a) To a stirred amount of 250 ml of 
N,N -olmethylformamide under nitrogen, there were 
added portionwise 6 g of a dispersion of sodium 
hydride in mineral oil and 82.1 g of 4-methylimida- 
zole and then dropwise 132 g of phenylxirane. Hie 
whole was stirred for 50 hours and then diluted with 
1000 ml of water. The precipitate was filtered off, 
washed with water and 2,2'-oxybispropane and 
recrystallized from a mixture of acetonitrile and 50 
ethanol. The product was filtered off and dried, 
yielding 58.1 parts (28.7%) of 5-methyl-cc-phenyl-l 
H-imidazole-l-ethanol; mp. 192.7° C. (interm. 11). 

b) A mixture of 57.1 g of intermediate (11), 130 ml of 

2- propanol saturated with HC1 and 500 ml of metha- 
nol was hydrogenated at normal pressure and at 
room temperature in the presence of 5 g of palla- 
dium-on-charcoal catalyst 10%. After the calculated 
amount of hydrogen was taken up, the catalyst was 
filtered off and the filtrate was evaporated. The 
residue was diluted with water and the whole was 
basified with NaOH(aq.). The product was extracted 
with dichloromethane and the extracted was dried, 
filtered and evaporated. The residue was co-evapo- 
rated with methylbenzene (3x), yielding 52.9 g 65 
( 1 00%) of 5-methy 1- 1 -(2-pheny lethy 1)- 1 
H-imidazole (interm. 12). 
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In a similar manner there was also prepared: 

l-[2-(2-methylphenyl)emyl]-lH-imidazole (interm. 
49). 
Example 5 

a) To a cooled mixture (ice-bath) of 10.1 g of intermediate 
(10), 12 g of N,N- diemyle±anamine and 150 ml of aceto- 
nitrile there were added dropwise 21.95 g of ethyl 4-chlo- 
rocarbonyl-l-piperidinecarboxylate, keeping the tempera- 
ture below 20° C. After stirring for 2 hours at room 
temperature and 4 hours at reflux temperature, there were 
added dropwise 10 ml NaOH. The whole was refluxed for x h 
hour, cooled and evaporated. The residue was taken up in 
water and the product was extracted with dichloromethane. 
The extract was dried, filtered and evaporated, yielding 22 g 
(100%) of ethyl 4-[[l-[2-(3-methoxyphenyl)ethyl]-l 
H-imidazol -2-yl]-carbonyl] - 1 -piperidinecarboxylate 
(interm. 13). 
In a similar manner there were also prepared: 

ethyl 4-[[l-[2-(3-chlorophenyl)ethyl]-l 
H-imidazol-2-yl]carbonyl] -piperidinecarboxylate 
(interm. 14), 
l-acetyl-4-[[l-[2-(4-methylphenyl)ethyl]-l 

H-imidazol-2-yl]carbonyl] piperidine (interm. 15), 
ethyl 4-[[5-methyl-l-(2-phenylethyl)-l 
H-imidazol-2-yl]carbonyl]- 1 -piperidinecarboxylate 
(interm. 16), 

ethyl 4-[[l-[2-(3-methylphenyl)ethyl]-l 
H-imidazol-2-yl]carbonyl]-l -piperidinecarboxylate 
(interm. 17), 

ethyl 4-[[l-[2-(4-bromophenyl)ethyl]-l 

H-imidazol-2-yl]carbonyl] - 1-piperidinecarboxylate 

(interm. 18), and 
ethyl ' '4^[[I'-[2-(2-methylphenyl)ethyl]-l 

H-imidazol-2-yl]carbonyl]- 1 -piperidinecarboxylate 

(interm. 40). 

b) A mixture of 4.4 g of intermediate (13) and 120 ml 
of -hydrochloric acid 12N was stirred for 72 hours at 
reflux temperature. The reaction mixture was evapo- 
rated and the residue was taken up in water, basified 
with NaOH and extracted with dichloromethane. The 
extract was dried, filtered and evaporated. The resi- 
due was purified by column chromatography (silica 
gel; CH 2 a2/CH 3 OH(NH3) 90:10), The eluent of the 
desired fraction was evaporated, yielding 2.63 g 
(83.9 %) of [l-[2-(3-methoxyphenyl)ethyl]- 1 
H-imidazol-2-yl](4-piperidinyl)methanone (interm. 
19). 

In a similar manner there were also prepared: 
l-[2-(4-methylphenyl)ethyl]- 1 

H-imidazol-2-yl] (4-piperidinyl)methanonc dihydro- 

chloride (interm. 20), 
[l-[2-(3-chlorophenyl)ethyl]-l 

H-imidazol-2-yl](4-piperidinyl)methanone (interm. 

21), and 
[l-[2-(2-methylphcnyl)ethyl]-l 

H-imidazol-2-yl](4-piperidinyl)methanone dihydro- 

bromide; mp. 268.1° C. (interm. 41). 

c) A mixture of 130 g of intermediate (16) and 1 000 ml 
of hydrobromic acid 48% was stirred for 24 hours at 
80° C. The reaction mixture was evaporated and the 
residue was recrystallized from 2-propanol. After 
cooling, the precipitate was filtered off and dried, 
yielding 124.2 g (95.6%) of [5-methyl-l-(2-phenyl- 
ethyl)-lH-imidazol-2 -yl](4-piperidinyl dihydrobro- 
mide (interm. 22). 

In a similar manner there were also prepared: 
[l-[2-(3-methylphenyl)ethyl]-l 
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H-imidazol-2-yl](4-piperidinyl)mcthanone dihydro- 
bromidc (interm. 23), and 
[ 1 - [2- (4-bromophenyl)ethyl] - 1 
H-imidazol-2-yl](4-pipcridinyl)methanone dihydro- 
bromide hemihydrate (interm. 24). 
Example 6 

A mixture of 5.24 g of intermediate (24), 2 g of poly- 
oxymethylene, 3 g of potassium acetate, 2 ml of a solution 
of thiophene in methanol 4% and 150 ml of methanol was 
hydrogenated at normal pressure and at room temperature in 
the presence of 2 g of platinum-on-charcoal catalyst 5%. 
After the calculated amount of hydrogen was taken up, the 
catalyst was filtered off and the filtrate was evaporated. The 
residue was taken up in water and the whole was basified 
with I^COa. The product was extracted with dichlo- 
romethane and the extract was dried, filtered and evaporated, 
yielding 3.2 g (85.0%) of [l-[2-(4-bromophenyl)ethyl]-l 
H-imidazol-2-yl](l-methyl-4 -piperidinyl) (interm. 25). 
In a similar manner there were also prepared: 
[l-[2-(3-chlorophenyl)ethyl]-l 
H-imidazol-2-yl](l -methyl-4 -piped dinyl)metha- 
none (interm. 26), and 
[l-[2-(3-methoxyphenyl)ethyl]-l 
H-irnidazol-2-yl](l -methyl-4 -piperidinyl)metha- 
none (interm. 27). 
Example 7 

a) A mixture of 3.16 g of lH-3-benzazepm-2-amine, 
4.17 g of 2,2-dmiemoxyethanamine and 50 ml of 
methanol was stirred for 16 hours at reflux tempera- 
ture. The reaction mixture was evaporated and the 
residue was purified by column chromatography 

(silica gel; CH z CyCR 3 OK 95:5). The eluent.of the 

desired fraction was evaporated and the residue was 
stirred in hexane. The precipitate was filtered off, 
yielding 4.9 g (100% ) of N-(2,2-dimethoxy ethyl)- 1 35 
H-3-benzazepin-2-amine (interm. 28). 

b) A mixture of 4.9 g of intermediate (28), 70 ml of 
acetic acid and 9 ml of hydrochloric acid 36% was 
stirred for 18 hours at 70° C. The reaction mixture 
was evaporated and the residue was taken up in 40 
water. The whole was basified with NaOH(aq.) and 
extracted with dichloromethane. The extract was 
dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel; 
CH 2 CyCH 3 OH 95:5). Hie eluent of the desired 45 
fraction was evaporated and the residue was treated 
with active charcoal in l,r-oxybisethane. The whole 
was filtered and the filtrate was evaporated. The 
residue was triturated in hexane. The product was 
filtered off and dried, yielding 1.04 g (28.5%) of 11 50 
H-irmdazo[2,l-b][33benzazepine; mp. 85.5° C. 
(interm. 29). 

c) A mixture of 5 g of intermediate (29), 20 g of 
manganese dioxide and 150 ml of trichloromethane 
was stirred for 50 hours at reflux temperature. The 55 
whole was filtered over diatomaceous earth, 20 g of 
manganese dioxide were added and refluxing was 
continued for 48 hours (2x). The reaction mixture 
was filtered and the filtrate was evaporated. The 
residue was purified by column chromatography 60 
(silica gel; CH 2 C1 2 /CH 3 OH 95:5). The eluent of the 
desired fraction was evaporated and the residue was 
triturated in U'-oxybisethane and then boiled in 
acetonitrile. After cooling, the product was filtered 
off and dried, yielding 2.61 g (53.2%) of 11 
H-imidazo-[2,l-b][ 3]benzazepin- 11-one; mp. 
218.9° C. (interm. 30). 
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d) A mixture of 10 ml of tetrahydrofuran and 1.24 g of 
magnesium was stirred under a nitrogen atmosphere. 
1 Crystal of iodine and then dropwise 1.2 g of 
bromoethane were added and at reflux temperature 
there was added a solution of 6.7 g of 4-chloro-l- 
methylpiperidine in 25 ml of tetrahydrofuran. After 
refluxing for 1 hour, the reaction inixture was cooled 
(0° C). Then there were added 25 ml of tetrahydro- 
furan and portionwise 9.8 parts of intermediate (30), 
keeping the temperature below 10° C. The whole 
was stirred for 1 hour at room temperature and 
decomposed with NH 4 C1 (aq.). The product was 
extracted with trichloromethane and the extract was 
dried, filtered and evaporated. The residue was puri- 
fied by column chromatography (silica gel; CH Cl 2 / 
CH 3 OH (NH 3 ) 95:5). The eluent of the second 
fraction was evaporated and the residue was crystal- 
lized from acetonitrile in 2 fractions, yielding 4.76 
parts (32.2%) of ll-(l-methyl-4-piperidinyl)-ll 
H-imia^o[2,l-b][3]benzazepin-ll-ol; mp. 155.2° 
C. (interm. 31). 
Example 8 

Following the procedure of example 10 (c) and (d) 
2-phenyl-llH-imidazo[2,l-b][3] benzazepine- 11-one was 
converted into 1 1 -( 1 -methyl-4-piperidinyl)-2-pheny 1- 1 1 
H-imidazo[ 2,l-b][3]benzazepin-ll-ol; mp. 239.8° C. 
(interm. 32). 

A mixture of 6 g of intermediate (32) and 300 ml of 
methanol was hydrogenated at normal pressure and at room 
temperature in the presence of 3 g of palladium-on-charcoal 
catalyst 10%. After the calculated amount of hydrogen was 
taken up, the catalyst was filtered off and the filtrate was 
evaporated. The residue was purified by column chroma- 
tography (silica gel; CH 2 CyCH 3 OVL 95:5-»CH 2 Cl 2 / 
CH 3 OH(NH 3 ) 95:5). The eluent of the desired fraction was 
evaporated and the residue was crystallized from acetoni- 
trile. The product was filtered off and dried, yielding 3.2 g 
(53.5%) of 6,ll-o^yaTO-ll-(l-methyl-4-piperidinyl)-2- 
phenyl-5H-imidazo[2,l-b] [3]benzazepin- ll-ol; mp. 225.3° 
C. (interm. 33). 

Example 9 

a) To a cooled (0° C.) mixture of 46.2 g of 3-fluoroben- 
zenethanol, 40 ml of N^ -diethylethanamine and 
500 ml of dichloromethane, there were added drop- 
wise 41 .2 g of methanesulfonyl chloride, keeping the 
temperature below 5° C. After stirring for 18 hours . 
at room temperature, the reaction mixture was 
diluted with water and extracted with dichlo- 
romethane. The extract was dried, filtered and evapo- 
rated, yielding 81 g (100%) of 2-(3-fluorophenyl)e- 1 
thanol methanesulfonate (ester) (interm. 34). 

b) A mixture of 72 g of intermediate (34), 45 g of 1 
H-imidazole, 55.5 g of potassium carbonate and 
1000 ml of tetrahydrofuran was stirred over weekend 
at reflux temperature. The reaction mixture was 
filtered over diatomaceous earth and the filtrate was 
evaporated. The residue was taken up in water and 
the product was extracted with dichloromethane. The 
extract was dried, filtered and evaporated. The resi- 
due was purified by column chromatography (silica 
gel; CH 2 Cl2/CH 3 OH 95:5). The eluent of the desired 
fraction was evaporated and the residue was distilled 
(53.2 Pa; 130° C), yielding 37.8 parts (60.2%) of 
H2-(3-fluorophenyl)ethyl]-lH-imidazole (interm. 
35). 

c) To a cooled (-70° C.) mixture of 5.5 g of 2-methyl- 
N-(l-methyIethyl)ethanamine and 100 ml of tetrahy- 
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drofuran under a nitrogen atmosphere there were were dissolved in 900 ml of tetrachloromethane under a 

added dropwise 22 ml of butyllithiura and after nitrogen flow. Then there were added 17.8 g of 1-bromo- 

stirring for 15 min. at -40° C, 9.5 g of intermediate 2,5-pyrrolidinedione and a catalytic amount of dibenzoyl 

(35) at -70° C. Stirring at -70° C. was continued for peroxide. After stirring for 2.5 hours at reflux temperature 

1 hour and then there were added 9.4 g of ethyl 5 under a nitrogen atmosphere, the reaction mixture was 

l-methyl-4-piperidinecarboxylate. The whole was cooled and filtered. The filtrate was evaporated, yielding >30 

stirred for 18 hours at room temperature, decom- g (100% ) of methyl 4'-(bromomethyl)[ l,l'-biphenyl]-2- 

posed with water and evaporated. The residue was carboxylate as a crude residue (interm. 44). 

taken up in water and the product was extracted with Example 12 

dichloromethane. The extract was dried, filtered and 1Q a ) To a freshly prepared sodium methoxide solution, 

evaporated. The residue was purified by column prepared in the usual manner starting from 23 g of 

chromatography (silica gel; Cn 2 C\JCH 3 OH 95:5-» sodium and 350 ml of methanol was added a solution 

CH 2 Cl 2 /CH 3 OH 80:20). The eluent of the desired of 68 g of lH-imidazole in 100 ml of methanol. The 

fraction was evaporated, yielding 8 g (50.7%) of solvent was evaporated and the residue was taken up 

[l-[2^3-fluc)rophenyl)emyl]-lH-imidazol-2-yl] 15 m 320 ml of NJ^-dimethylformamide. The solvent 

(l-methyl-4-piperidinyl)methanone (interm. 36). was removed again till the temperature rose to 125° 

Example 10 C. After cooling to 30° C, 185 g of (2-bromoethyl- 

a) To a stirred and cooled (-70° C.) mixture of 18.8 g )benzene were added to the residue and the whole 
of N-( 1 -methylethyl)-2-propanamine in 200 ml of was stirred overnight. The reaction mixture was 
tetrahydrofuran (under nitrogen atmosphere) were 20 diluted with 1500 ml of water and 230 ml of ben- 
added portionwise 42 ml of butyllithium 2.5M in zene. The separated aqueous layer was extracted 
hexane. The mixture was brought to -40° C. and twice with benzene. The combined organic layers 
stirred at this temperature for 15 minutes. The mix- were treated with 750 ml of a hydrochloric acid 
ture was cooled again to -70° C. and a solution of 17 solution 4N and than basified. The product was 
gof l-(diemoxymemyl>lH-inudazoleintetrahydro- 25 extracted with benzene. The extract was dried, fil- 
furan was added dropwise at this temperature. Stir- tered and evaporated. The oily residue was distilled 
ring was continued for 1 hour and a solution of 18.8 in vacuo, yielding 55 g of l-(2-phenylethyl)-l 
g of ethyl l-methyl-4-piperidinecarboxylate in 2(H) H-imidazole; bp. 140°-145° C. at 23.3 Pa (interm. 
ml of tetrahydrofuran was added After stirring for 1 45). 

hour at -70° C. and for another hour at room 30 b) A mixture of 34.5 g of intermediate (45) and 200 ml 

temperature, the mixture was decomposed with of formaldehyde 37% in water was starred and 

water, acidified with HC1 and evaporated. The resi- refiuxed for 48 hours. After evaporation, the residue 

due was taken up in water, alkalized with potassium was taken up in water and treated with a diluted 

carbonate and extracted with a mixture of dichlo- ammonium hydroxide solution while cooling. The 

romethane and methanol. The extract was dried, 35 whole was stirred for 30 minutes and extracted with 

filtered and evaporated. The residue was purified on methylbenzene. The extract was dried, filtered and 

silica (eluent: CH 2 Cl2/(CH 3 OH/NH 3 )95/5). The evaporated. The residue was purified by column 

pure fractions were collected and the eluent was chromatography (eluent* CH 2 CyCH 3 OH 95:5). The 

evaporated. The residue was crystallized from aceto- eluent of the desired fraction was evaporated and the 

nitrile. The product was filtered off and dried, yield- 40 residue was stirred in 2,2-oxybispropane. The pre- 

ing: 2.75 g of (lH-imidazol-2-yl)(l -methyl- 4-pip- cipitated product was filtered off and dried in vacuo, 

eridinyl)methanone (12.9%); mp. 143.6° C. (interm. yielding 29.9 g (73.8%) of l-(2.phenylethyl)-l 

42). HTimidazole-2-methanol; mp. 75.4° C. (interm. 46). 

b) To 200 ml of N,N -dimethylfonnamide were added c) To 50 ml of thionyl chloride were added portionwise 
portionwise 13.2 g of a sodium hydride dispersion 45 4 g of intermediate (46). The reaction mixture was 
50% in mineral oil and then 48.3 g of intermediate stirred and refiuxed for 30 minutes. The reaction 
(42) under nitrogen atmosphere while stirring. After mixture was evaporated and the residue was stirred 
stirring for 1 .5 hours at room temperature, a solution in 2,2'-oxybispropane. The precipitated product was 
of 65 g of 2-fiuorobenzeneethanol methanesulfonate filtered off and dried, yielding 4.61 g (89.6%) of 
(ester) in N,N- dimethylormainide was added drop- 50 2-(chloromethyl)-l-(2 -phenylethyl)-l H-imidazole 
wise to the reaction mixture. The reaction mixture monohydrochloride; mp. 240.2° C. (interm. 47). 
was stirred for 18 hours at 60° C, cooled and d) A mixture of 19.6 g of intermediate 47, 59 g of 
decomposed with water. The product was extracted aluminium chloride and 25.5 g of sodium chloride 
with dichloromethane. The extract was dried, filtered was stirred for 30 minutes at 100° C. After cooling, 
and evaporated. The residue was taken up in water, 55 the reaction mixture was poured into ice water and 
acidified with hydrochloric acid, washed twice with treated with sodium hydroxide. The product was 
2,2'-oxybispropane, treated with potassium carbon- extracted with methylbenzene. The extract was 
ate and extracted again with dichloromethane. The dried, filtered and evaporated, yielding 13.1 g 
extract was dried, filtered and evaporated. The resi- (93.5%) of 6,ll-dihydro-5 
due was converted into the (E)-2-butenedioate salt in go H-imidazo[2,l-b][3]benzazepine (interm. 48). 
ethanol. The salt was filtered off and dried, yielding B. Preparation of the final compounds 

61.9 g (50.6%) of [l-[2-(2-fluorophenyl)ethyl]-l Example 13 

H-imidazol-2-yl](l-methyl- 4-piperidinyl)metha- A mixture of 2.5 g of intermediate (26) and 10 ml of 

none (E)-2-butenedioate (2:3); mp. 131.7° C. trifluoromethanesulfonic acid was stirred for 72 hours at 

(interm. 43). 65 no 0 C. under nitrogen. After cooling, the reaction mixture 

Example 1 1 was poured into ice- water and the whole was basified with 

22.3 g of methyl 4-methyl-(l,rbiphenyl)-2-carboxylate NaOH (aq.). The product was extracted with dichlo- 
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romethane and the extract was dried, filtered and evaporated 
The residue was purified by column chromatography (silica 
gel; CH 2 CyCH 3 OH (NH 3 ) 95:5). The eluent of the desired 
fraction was evaporated and the residue was crystallized 
from acetonitrile. The product was filtered off and dried, 5 
yielding 0.95 g (40.4%) of 8-chloro-6,ll-dihydro-ll-(l- 
memyl-4-pirjeridinylidene)-5H-irnidazo[i 1 -b] [3 ]-benza- 
zepine; mp. 186.6° C (comp. 3.10). 
Example 14 

A mixture of 2 g of intermediate (27) and 10 ml of 10 
methanesulfonic acid was stirred for 1 hour at 100° C. The 
reaction mixture was poured into ice-water and the whole 
was basified with NaOH (aq.). The product was extracted 
with dichloromethane and the extract was dried, filtered and 
evaporated. The residue was purified by column chroma- 
tography (silica gel; CH 2 CIJCH 2 0HQM3) 95:5). The elu- 15 
ent of the desired fraction was evaporated and the residue 
was converted into the (Z)-2-butenedioate (1:2) salt in 
2-propanone. The salt was filtered off and dried, yielding 1 
g (30.8%) of 6,11-dihydro- 8-methoxy-ll-(l-methyl-4-pip- 
eridmylidene)-5H-iinidazo[2,l-b][3]-benzazepine (Z)-2- 20 
butenedioate(l:2); mp. 190.3° C. (comp. 3.01). 

Example 15 

A mixture of 8 g of intermediate (36), 24 g of aluminum 
chloride and 10.3 g of sodium chloride was stirred at 140° 
C. until the whole was melted Stirring was continued for 1 25 
hour at 120° C. The reaction mixture was poured into 
ice-water and the whole was basified with NaOH (aq.). The 
product was extracted with dichloromethane and the extract 
was dried, filtered and evaporated The residue was purified 
by column chromatography (silica gel; CU^d^CE^OH 30 
95:5->CH 2 a 2 /CH30H(NH 3 ) 90:10). The eluent of the 
desired fraction was evaporatedand the residue was tritu- 
rated in 2,2-oxybispropane and'recrystallized from 4-me- 
thyl-2-pentanone. The product was filtered off and dried, 
yielding 0.58 g (10.8%) of 8-fluoro-6,ll-dmydro-ll-(l- 35 
niethyl- 4-piperidinylidene)-5 
H-iinidazo[2,l-b][3]benzazepine; mp. 152.4° C. (comp. 
3.15). ! 

Example 16 

A mixture of 3.5 g of intermediate (5) and 10 ml of 
trifiuoromethanesulfonic acid was stirred for 18 hours at 
110° C. The reaction mixture was poured into ice- water and 
the whole was basified with NaOH (aq.). The product was 
extracted with dichloromethane and the extract was washed 
with water, dried, filtered and evaporated. The residue was 
converted into the (E)-2-butenedioate (1:2) salt in ethanol. 
The salt was recrystallized from ethanol, yielding 0.8 g 
(13.3%) of 6Jl-dihydro-ll-(4-piperidinyl)-5H-imidazo-[ 
2,l-b][3]benzazepine (E)-2-butenedioate (1:2); mp. 220.2° „ 
C. (comp. 5.01). 50 

Example 17 

A mixture of 2.2 g of intermediate (33), 10 ml of sulfuric 
acid and 10 ml of methanesulfonic acid was stirred for 2 
hours at 70° C. The reaction mixture was poured into 55 
ice-water and the whole was basified with NaOH (aq.). The 
product was extracted with dichloromethane and the extract 
was dried, filtered and evaporated. The residue- was purified 
by column chromatography (silica gel; CHjCyC^OH 
95:5-»CH 2 Cl 2 /CH 3 OH(NH 3 ) 90:10). The eluent of the 60 
desired fraction was evaporated and the residue was crys- 
tallized from acetonitrile. The product was filtered off and 
dried, yielding 0.73 g (34.2%) of 6,ll-dihydro-ll-(l-me- 
myl-4-piperimnylidene)-2-phenyl-5H-imidazo-[ 2,l-b][3] 
benzazepine; mp. 171.5° C. (comp. 4.01). 65 

Example 18 

A mixture of 14.7 g of intermediate (31) and 150 ml of 
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acetic anhydride was stirred for 2 hours at reflux tempera- 
ture. The reaction mixture was evaporated and the residue 
was taken up in water The whole was basified with NaOH 
(aq.) and then extracted with dichloromethane. The extract 
was dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel; CH 2 C1 2 / 
CH3OH 95:5^H 2 CyCH 3 OH(NH 3 ) 95:5). The eluent of 
the first fraction was evaporated and the residue was taken 
up in l,l'-oxybisethane. The whole was filtered and the 
filtrate was treated with activated charcoal. After filtration, 
the solution was evaporated and the residue was triturated in 
2,2-oxybispropane. The product was filtered off and dried, 
yielding 1.6 g (11.5% ) of product The second fraction was 
also evaporated and the residue taken up in l,l'-oxy- 
bisethane. The whole was filtered and the filtrate was 
combined with the 2,2'-oxybispropane-filtrate of the first 
fraction, and evaporated, yielding an additional 8.2 g 
(59.1%) of product. Total yield: 9.8 g (70.6%) of 11-(1- 
methyl-4 -piperidinylidene)-! 1 

H-imidazo[2,l-b][3]benzazepine; mp. 135.8° C. (comp. 
6.01). 

Example 19 

To a stirred and refluxing mixture of 7.2 g of compound 
(3.10), 4.6 g of N,N-diemylethanamine and 200 ml of 
methylbenzene there were added dropwise 12.5 g of ethyl 
chloroformate. After refluxing for 1 hour and subsequent 
cooling, the reaction mixture was diluted with water. The 
whole was basified with K 2 C0 3 and then extracted with 
methylbenzene. The extract was dried, filtered and evapo- 
rated and the residue was purified by column chromatogra- 
phy (silica gel; CH 2 CVCH 3 OH 95:5). Hie eluent of the 
desired fraction was evaporated and the residue was stirred 
in l,r-bxybisethane! The product was filtered off and dried, 
yielding 6.62 g (77.4%) of ethyl 4-(8-chloro- 5,6-dihydro-ll 
H-imidazo[2, 1 -b] [3]benzazepin- 1 1 -ylidene)- 1-piperidine- 
carboxylate; mp. 140.3° C. (comp. 3.11). 

Example 20 

a) A mixture of 2.5 g of compound (1.03) and 50 ml of 
formaldehyde 40% was stirred for 1 week at reflux 
temperature. The reaction mixture was evaporated 
and the residue was taken up in water. The whole was 
basified with NH 4 0H, stirred for ¥1 hour and 
extracted with dichloromethane. The extract was 
dried, filtered and evaporated and the residue was 
purified by column chromatography (silica gel; 
CH 2 Cl2/CH 3 OH 95:5). The eluent of the desired 
fraction was evaporated and the residue was crystal- 
lized from acetonitrile. The product was filtered off 
and dried, yielding 0.45 g (16.3%) of ethyl 4-[5,6- 
dihydro-3-(hydroxymethyl)- 1 1 H-imidazo[2, 1-b] [ 
3]benzazepin-ll-ylidene]-l-piperidinecarboxylate; 
mp. 191.9° C. (comp. 4.11). 

b) A mixture of 20 g of compound (1.03) and 400 ml 
of formaldehyde 40% was stirred for 2 weeks at 
reflux temperature. The reaction mixture was evapo- 
rated and the residue was taken up in water. After 
basifying with NH 4 0H, the product was extracted 
with dichloromethane. The extract was dried, filtered 
and evaporated and the residue was purified by 
column chromatography (silica gel; CH^yC^OH 
95:5->CH 2 Cl2/CH 3 OH(NH 3 ) 95:5). The eluent of 
the third fraction was evaporated, yielding 4.1 g 
(17.2%) of ethyl 4-[5,6-dihydro-2,3-bis(hydroxym- 
ethyl)-I lH-imidazo-[2,l-b][3] -benzazepin-1 1- 
ylidene]-l-piperidinecarboxylate (comp. 4.18). 

Example 21 

A mixture of 13 g of compound (1.03), 13 g of potassium 
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hydroxide and 100 ml of 2-propanol was stirred for 6 hours 
at reflux temperature. The reaction mixture was evaporated 
and the residue was taken up in water. The product was 
extracted with dichloromethane and the extract was dried, 
filtered and evaporated. The residue was purified by column 5 
chromatography (silica gel; CH 2 Cl 2 /CH 3 OH(NH 3 ) 90:10). 
The eluent of the desired fraction was evaporated and the 
residue was converted into the (E)-2-butenedioate (1:2) salt 
in ethanol. The salt was filtered off and dried, yielding 3.52 
g (18.3%) of 6,ll-dihydro-ll-(4-piperidinylidene)-5 
H-imidazo[2, 1 -b][3]benzazepine (E)-2-butenedioate (1:2) 
hemihydrate; mp. 192.5° C. (comp. 1.04). 
Example 22 

A mixture of 60 g of compound (6.02) and 500 ml of 
hydrobromic acid 48% was stirred for 5 hours at reflux 
temperature. The reaction mixture was evaporated and the 
residue was taken up in water. After basifying with NaOH 
(aq.), the product was extracted with dichloromethane. The 
extract was dried, filtered and evaporated and the residue 
was purified by column chromatography (silica gel; CH2CI2/ 
CH 3 OH(NH3)95:5^CH 2 a 2 /CH 3 OH(NH3) 90:10). The 20 
eluent of the first fraction was evaporated and the residue 
was converted into the dihydrobromide salt in ethanol. The 
salt was filtered off and dried, yielding 27.3 g (37.7%) of 
1 1 -(4-piperidinylidene)- 1 lH-imidazo[2,l -b][ 3]benzazepine 
dihydrobromide hemihydrate; mp. 246.9° C. (comp. 6.03). 25 

Example 23 

A mixture of 6.1 g of compound (3.11) and 100 ml of 
hydrochloric acid 12N was stirred for 18 hours at reflux 
temperature. The reaction mixture was evaporated and the 3Q 
residue was boiled in 2-propanol. After cooling, the precipi- 
tate was filtered off and taken up in water. The whole was 
basified with NaOH (aq.) and then extracted with dichlo- 
romethane. The extract was dried, filtered and evaporated 
and the residue was boiled in acetonitrile. After cooling, the 35 
product was filtered off and dried, yielding 2.9 g (59.0%) of 

8- chloro-6,l 1-dihydro-l l-(4-piperidinylidene)-5 
H-imidazo [2, 1 -b] - [3]benzazepine ; mp, 197.1° C. (comp. 
3.12). 

Example 24 40 
To a stirred and cooled (ice-bath) mixture of 5.6 g of 
compound (2.12), 50 ml of dichloromethane and 2.5 g of 
N,N- diemylemanarnine there was added dropwise a solution 
of 2.38 g of ethyl chloroformate in 20 ml of dichlo- 
romethane. Stirring was continued for 1 hour at room 45 
temperature. The reaction mixture was diluted with water 
and extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by column 
chromatography (silica gel; CHjClj/CHgOH 95:5). The elu- 
ent of the desired fraction was evaporated and the residue 50 
was stirred in 1,1-oxybisethane. The product was filtered off 
and dried, yielding 2.85 g (40.5%) of ethyl 4-(5,6-dihydro- 

9- methyl-l lH-imidazo[2,l-b][3]benza2epin-l 1 -ylidene)- 
1-piperidinecarboxylate; mp. 156.5° C. (comp. 2.13). 

Example 25 55 
A mixture of 1.79 g of 3-(2-chloroethyl)-2-oxazolidinone, 
2.65 g of compound (1.04), 1.3 g of sodium carbonate, 150 
ml of 4-methyl-2-pentanone and 1 g of potassium iodide was 
stirred for 18 hours at reflux temperature. After cooling, the 
reaction mixture was diluted with water. The aqueous layer 60 
was separated and extracted with dichloromethane. The 
combined organic layers were dried, filtered and evaporated. 
The residue was purified by column chromatography (silica 
gel; CH 2 Cl2/CH 3 OH(NH 3 ) 95:5). The eluent of the desired 
fraction was evaporated and the residue was converted into 65 
the (E)-2-butenedioate (2:3) salt in ethanol. The salt was 
filtered off and dried, yielding 3.4 g (61.5% ) of 3-[2-[4-[5, 
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6-dihy dro- 1 1 H-imidazo [2, 1 -b] [ 3]benzazepin- 1 1 -ylidene] - 
1 -piperidinyl] ethyl]-2-oxazolidinone (E)-2-butenedioate 
(2:3); mp. 188.8° C. (comp. 1.20). 
Example 26 

A mixture of 2.3 g of 6-(2-chloroethyl)-7-methylthiazolo 
[3,2-a]pyrimidin-5-one, 2.65 g of compound (1.04), 1.3 g of 
sodium carbonate and 100 ml of 4-methyl-2-pentanonc was 
stirred for 24 hours at reflux temperature. After cooling, the 
reaction mixture was diluted with water. The product was 
extracted with 4-methyl-2-pentanone and the extract was 
dried, filtered and evaporated. The residue was purified by 
column chromatography (silica gel; CH 2 Cl2/CH 3 OH(NH 3 ) 
95:5). The eluent of the desired fraction was evaporated and 
the residue was crystallized from 2-propanone. The product 
was filtered off and dried, yielding 1.89 g (41.3%) of 
6-[2-[4-(5,6-dihydro- llH-imidazo[2,l-b][ 3]benzazepin- 
ll-ylidene)-l-piperimnyl]emyl]-7-methyl-5H-thiazolo[ 3,2- 
a]pyrimidin-5-one; mp. 181.8° C. (comp. 1.13). 

Example 27 

A mixture of 0.83 g of chloroacetonitrile, 2.65 g of 
compound (1.04), 1 . 1 g of N,N -memylcthanamine and 80 ml 
of N J^- dimethylacetamide was stirred for 18 hours at room 
temperature. The reaction mixture was poured into water 
and the product was extracted with dichloromethane. The 
extract was dried, filtered and evaporated and the residue 
was crystallized from acetonitrile. The product was filtered 
off and dried, yielding 2.0 g (65.7%) of 4-(5,6-dihydro-ll 
H-imidazo[2, 1 -b] [3] -benzazepin- 1 1 -ylidene)- 1 -pip- 
eridineacetonitrile; mp. 220.4° C. (comp. 1.26). 

Example 28 

A mixture of 1.0 g of 3-chloro-2-methyl- 1 -propene, 2.6 g 
of compound (1 .04), 1.6 g of sodium carbonate and 50 ml of 
N,N -dimethylacetamide was stirred for 20 hours at 50° C. 
After cooling, there were added 100 ml of ethyl acetate. The 
whole was washed with water (3x), dried, filtered and 
evaporated. .The residue was purified by column chroma- 
tography (silica gel; CHaCVCHjOH 95:5). The eluent of 
the desired fraction was evaporated and the residue was 
converted into the (E>2-butene-dioate (2:3) salt in 2-pro- 
panoL The salt was filtered off and dried, yielding 2.8 g 
(56.7%) of 6, 1 1 -dihydro- 1 1 -[1 -(2-methyl-2-propenyl)-4-pi- 
peridmylidene]-5H-imidazo[2,l-b][ 3]benzazepine (E)-2- 
butenedioate (2:3); mp. 179.5° C. (comp. 1.08). 

Example 29 

A mixture of 1.57 g of 4-chloro-2-methyl-2-butene (dis- 
solved in N,N -dimethylformamide), 2.65 g of compound 
(1.04), 1. 1 g of sodium carbonate, 0.01 g of potassium iodide 
and 100 ml of NJ^ -dimethylacetamide was stirred for 18 
hours at room temperature. The reaction mixture was poured 
into water and the product was extracted with dichlo- 
romethane. The extract was dried, filtered and evaporated. 
The residue was purified twice by column chromatography 
(silica gel; CH 2 Cl2/CH 3 OH/CH 3 OH(NH 3 ) 90:10:1; HPLC; 
Lichroprep RP18; CH 3 C00NH 4 in H 2 0 0.5% /CH 3 OH 
/CH 3 CN 40:55:5). The eluent of the desired fraction was 
evaporated and the residue was crystallized from 2,2-oxy- 
bispropane. The product was filtered off and dried, yielding 
0.25 g (7.5%) of 6,ll-dihydro-ll-[l-(3-methyl-2-butenyl> 
4-piperidin ylidene]-5H-imidazo[2, 1 -b] [3]benzazepine; mp. 
127.2° C (comp. 1.09). 

Example 30 

A mixture of 19 g of compound (2.03), 6 g of chloroac- 
etonitrile, 8 g of N,N -diethylethanamine and 100 ml of 
NjN-dimethylformamide was stirred for 18 hours at room 
temperature. The reaction mixture was evaporated and the 
residue was taken up in water. The product was extracted 
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with dichloromethane and the extract was dried, filtered and 
evaporated. The residue was purified by column chroma- 
tography (silica gel; CH 2 CVCH 3 OH 95:5). The eluent of 
the desired fraction was evaporated and the residue was 
crystallized from acetonitrile. The product was filtered off 5 
and dried, yielding 4.15 g (19.2% ) of 4-(9-fluoro-5,6- 
dihydro- 1 lH-irnidazo[2, 1 -b] [3]-benzazepin- 1 1 -ylidene)- 1 - 
pirjeridineacetonitrile; mp. 198.3° C. (comp. 2.08). 
Example 31 

To a stirred mixture of 2.83 g of compound (2.03), 2.12 10 
g of sodium carbonate, 50 ml of N,N-dimethylformarnide 
and 1 g of potassium iodide there were added dropwise 25.4 
g of 4-chloro-2-methyl-2-butene (dissolved in 
N,N- dimethyl-fonnamide). Stirring at room temperature 
was continued for 50 hours. The reaction mixture was 
diluted with water and extracted with 4-methyl-2-pentanone. 15 
The extract was dried, filtered and evaporated and the 
residue was purified by column chromatography (silica gel; 
CH 2 C1 2 /CH 3 OH(NH 3 ) 95:5). The eluent of the desired 
fraction was evaporated and the residue was converted into 
the (Z)-2-butenedioate (1:2) salt in 2-propanone. The salt 20 
was filtered off and dried, yielding 2.65 g (45.4%) of 
9-fluoro-6, 1 1-dihydro- 1 1 -[1 -(3-methyl-2 -butenyl)-4-pip- 
eridinylidene]-5H-imidazo-[2,l-b][3]benzazepine (Z)-2- 
butenedioate (1:2); mp. 203.4° C. (comp. 2.04). 

Example 32 25 

A mixture of 1.5 g of 3-bromo-i-propene, 2.65 g of 
compound (1.04), 1.0 g of sodium hydrogen carbonate and 
100 ml of ethanol was stirred for 5 hours at reflux tempera- 
ture. The reaction mixture was evaporated and the residue 
was taken up in water. The product was extracted with 
4-methyl-2-pentanone and the extract was dried, filtered and 
evaporated. The residue was purified by column chroma-" 
tography (silica gel; CE 2 OJCH 3 OH/CH 3 OH(NH 3 ) 
90:10:0^90:10:1). The eluent of the desired fraction was 
evaporated and the residue was converted into the (Z)-2- 
butene-dioate (1:2) salt in 2-propanone. The salt was filtered 
off and dried for 2 hours in vacuo at 100° C, yielding 1.1 g 
(20.5%) of 6,ll^hydro-ll-[l-(2-propenyl)-4-piperidi- 
nylidene] -5H-imidazo-[ 2,l-b][3]benzazepine (Z)-2- 
butenedioate (1:2); mp. 160.8° C. (comp. 1.07). 

Example 33 

A mixture of 2.7 g of compound (3.04), 1 g of polyoxym- 
ethylene, 2 ml of a solution of thiophene in methanol 4% and 
150 ml of methanol was hydrogenated at normal pressure 45 
and 50° C. in the presence of 1 g of paUadium-on-charcoal 
catalyst 10%. After the calculated amount of hydrogen was . 
taken up, the catalyst was filtered off and the filtrate was 
evaporated. The residue was purified by column chroma- 
tography (silica gel; CH 2 C1 2 /CH 3 0H(NH3) 95:5). The elu- 50 
ent of the desired fraction was evaporated and the residue 
was converted into the (E)-2-butenedioate (1:2) salt in 
2-propanol. The salt was filtered off and dried, yielding 3.1 
g (59.0%) of 6,ll-dihydro-8-methyl-ll -(l-methyl-4-pip- 
eridinylidene )-5H-imidazo[2,l-b][3]benzazepine (E)-2- 55 
butenedioate (1:2); mp. 211.0° C. (comp. 3.05). 

Example 34 

A mixture of 2.7 g of compound (5.01), 2 g of polyoxym- 
ethylene, 2 ml of a solution of thiophene in methanol 4% and 
150 ml of methanol was hydrogenated at normal pressure 60 
and room temperature in the presence of 2 g of platinum- 
on-charcoal catalyst 5%. After the calculated amount of 
hydrogen was taken up, the catalyst was filtered off and the 
filtrate was evaporated. The residue was partitioned between 
dichloromethane and NH 4 OH. The aqueous layer was sepa- 65 
rated and re-extracted with dichloromethane. The combined 
organic layers were dried, filtered and evaporated. The 
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residue was crystallized from a mixture of 2,2 , -oxybispro- 
pane and acetonitrile (2x). The product was filtered off and 
dried, yielding 0.76 g (26.2%) of 6, 1 1-dihydro- 11 -(1 -me- 
thyl-4-piperidinyl)- 5H-imidazo-[ 2, 1 -b][3]benzazepine 
hemihydrate; mp. 117.8° C. (comp. 5.02). 
Example 35 

A mixture of 2.65 g of compound (1.04), 20 ml of acetic 
acid and 15 ml of 2-propanone was stirred for 2 hours at 
room temperature under nitrogen. There were added por- 
tionwise 1.5 g of sodium tetrahydroborate and stirring was 
continued for 18 hours. The reaction mixture was diluted 
with water and basified with NaOH 15%. The product was 
extracted with dichloromethane and the extract was dried, 
filtered and evaporated. The residue was purified by column 
chromatography (silica gel; C^Qj/C^OH/CH 3 OH(NH 3 ) 
90:10:1). The eluent of the desired fraction was evaporated 
and the residue was converted into the (Z)-2-butenedioate 
(1:2) salt in 2-propanone. The salt was filtered off and dried, 
yielding 25 g (46.3%) of 6,1 l-dihydro-ll-[l-(l -methyl- 
ethyl)^ -piperidinylidene]- 5 
H-imidazo[2, 1 -b] [3]benzazepine (Z)-2-butenedioate (1:2); 
mp. 183.6° C. (comp. 1.06). 

Example 36 

A mixture of 4 g of compound (4.03), 2 ml of acetic acid, 
3 g of sodium acetate and 20 ml of formaldehyde 37% was 
stirred for 50 hours at reflux temperature. The reaction 
mixture was evaporated and the residue was taken up in 
water. The whole was basified with NaOH (aq.) and 
extracted with a mixture of dichloromethane and methanol. 
The extract was dried, filtered and evaporated and the 
residue was purified by column chromatography (silica gel; 
CHaClj/CHaOH 95:5-^CH 2 a2/CH 3 OH(NH 3 ) 90:10). The 
eluent of the desired fraction was evaporated and the residue 
was crystallized from a mixture of acetonitrile and 2,2- 
oxybispropane. The product was filtered off and dried, 
yielding 0.4 g (9.2%) of 6,ll-dihydro-3-methyl-ll-(l-me- 
thyl-4-piperidinylidene)- 5H-imidazo-[ 2,l-b][3]benza- 
zepine-2-methanol; mp. 166.8° C. (comp. 4.21). 

Example 37 

A mixture of 1.6 g of (2-pyridinyl)ethene, 2.7 g of 
compound (5.01) and 100 ml of 1-butanol was stirred for 18 
hours at reflux temperature. The reaction mixture was 
evaporated and the residue was purified by column chroma- 
tography (silica gel; CH 2 CyCH 3 OH/CH 3 OH:NH 3 
90:10:1). The eluent of the desired fraction was evaporated 
and the residue was crystallized from acetonitrile. The 
product was filtered off and dried, yielding 1.7 g (45.6%) of 
6,ll-dihydro-ll-[l-[2-(2-pyridinyl)ethyl]- 4-piperidinyl]- 5 
H-imidazo-[2,l-b][3]benzazepine; mp. 170.3° C. (comp. 
5.04). 

Example 38 

Through a stirred mixture of 32 g of compound (1 .04) and 
300 ml of methanol was bubbled gaseous oxirane for 1 hour 
at room temperature. After stirring for 3 hours at room, 
temperature, the mixture was purified by column chroma- 
tography (silica gel; CH 2 Cl 2 /CH 3 OH/ 
CH 3 OH:NH 3 90: 10:0-»90: 10:5). The eluent of the desired 
fraction was evaporated and the residue was converted into 
the (Z)-2-butenedioatc salt in acetonitrile. The salt was 
filtered off and dried, yielding 15 g (23.1%)of 4-(5,6- 
dihy dro- 1 1 H-imidazo[2, 1 -b] [3]benzazepin- 1 1 -ylidene)- 1 - 
piperidineethanol (Z)-2-butenedioate(l:2); mp. 145.7° C. 
(comp. 1.30). 

Example 39 

A solution of 9.6 g of compound (4.08) in 300 ml of 
methanol/NH 3 was hydrogenated in the presence of 3 g of 
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Raney Nickel catalyst. After complete reaction, the catalyst 
was filtered off and the filtrate was evaporated, yielding 12.5 
g (100%) of 4-(5,6-dihydro-3 -methyl-11 
H-imidazo[2, 1 -b][3]benzazepin- 1 1 -ylidene)- 1 - pip- 
eridineethanamine (comp. 4.09). 
Example 40 

0.57 g of lithium aluminum hydride were added portion- 
wise to 100 ml of tetrahydrofuran under nitrogen. A solution 
of 2.3 g of compound (1.26) in tetrahydrofuran was added 
dropwise and the reaction mixture was stirred for 3 hours at 
reflux temperature. The mixture was decomposed with 2 ml 
of water, 2 ml of a sodium hydroxide solution 15%. After 
filtration over diatomaceous earth, the filtrate was evapo- 
rated, yielding 2.3 g (97.5%) of 4-(5,6-dihydro-ll 
H-imidazo [2, 1 -b][3]benzazepin- 1 1 -y 1)- 1 -piperidineetha- 
namine (comp. 5.07). 

Example 41 

A solution of 3.1 g of compound (1.30) in 
NjN-dimethylacetamide was added dropwise to a mixture of 20 
0.7 g of a sodium hydride dispersion 50% and 200 ml of 
N^N-dimethylacetamide under nitrogen and at room tem- 
perature. After stirring for 1 hour, 1.1 g of 2-chloropyri mi- 
dine were added and the whole was stirred for 16 hours at 
room temperature. The reaction mixture was decomposed 
with water and the product was extracted with dichlo- 
romethane. The extract was dried, filtered and evaporated. 
The residue was purified by column chromatography (silica 
gel; CH 2 a 2 /CH 3 OH90:10). The eluent of the desired frac- 
tion was evaporated and the residue was converted into the 
(Z)-2-butenedioate salt in 2-propanone. The salt was filtered 
"off and dried, yielding 1.4 g (22.6%) of 6,11-dihydro-ll- 
[ 1 -[2-(2-pyrmiidmyloxy)emyl]^piperidinylidene]- 5 
H-imidazo[ 2,l-b][3]benzazepine (Z)-2-butenedioate(l:2); 
mp. 172.6° C. (comp. 1.31). 

Example 42 

A mixture of 3.3 g of 2-chloropyrimidine, 3.2 g of 
compound (4.09), 1.26 g of sodium hydrogen carbonate and 
200 ml of ethanol was stirred for 18 hours at reflux tern- 40 
perature. The reaction mixture was evaporated and the 
residue was taken up in water. The product was extracted 
with dichloromethane. The extract was dried, filtered and 
evaporated. The residue was purified by column chroma- 
tography (silica gel; CH 2 C1 2 /CH 3 OH95:5->90: 1 0). The elu- 45 
ent of the desired traction was evaporated and the residue 
was crystallized from acetonitrile. The product was filtered 
off and dried, yielding 2.56 g (63.9%) of 
N-[2-[4-(5,6-dihydro-3-methyl-l 1 H-imidazo[2,l -b] [3]ben- 
zazepin-ll-ylidene)- l-piperid^nyl]ethyl]-2-pyrimidi- 50 
narnine; mp. 17-1.3° C (comp. 4.10). 

Example 43 

A mixture of 2.0 g of 5-bromo-l ,3,4-thiadiazole-2-amine, 
3.42 g of compound (1.27), 1.2 g of sodium carbonate, 0.01 
g of potassium iodide and 200 ml of 55 
N,N-dimethylacetamide was stirred for 4 hours at 120° C. 
The reaction mixture was evaporated and the residue was 
stirred in dichloromethane. The organic layer was dried,- 
filtered and evaporated. The residue was purified by column 
chromatography (silica gel; CHjCl^CH 3 OH/ 60 
CH 3 OH:NH 3 90:10:1->90:7:3). The eluent of the desired 
fraction was evaporated and the residue was crystallized 
from a mixture of acetonitrile and ethanol. The product was 
filtered off and dried, yielding 1.62 g (36.2%) of N 2 -[2-[4- 
(5,6 -dihydro-11 
H-imidazo[2, 1 -b] [3]benzazepih- 1 1 -ylidene)- 1 - piperidinyl] 
ethyl]-l,3,4 -thiadiazole-2,5-diamine; mp. 251.4° C. (comp. 
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1.33). 
Example 44 

To a stirred mixture of 1.1 g of 3-furancarboxylic acid, 1 .9 
g of N J^- diethylethanamine and 200 ml of dichloromethane 
were added portionwise 2.4 g of 2-chloro-l-methylpyri- 
dinium iodide. After stirring for 1 hour at room temperature, 
a solution of 2.9 parts of compound (1.27) in dichlo- 
romethane was added dropwise. Upon completion, the reac- 
tion mixture was stirred for 18 hours at room temperature. 
The reaction mixture was basified with K 2 C0 3 (aq.) and 
extracted with dichloromethane. The extract was dried, 
filtered and evaporated. The residue was purified by column 
chromatography (silica gel; CI^CyCHjOH 94:6->90:10). 
The eluent of the desired fraction was evaporated and the 
residue was converted into the (Z)-2-butenedioate salt in 
2-propanone. The salt was filtered off and dried, yielding 
1.88 g (31.5%) of N-[2-[4-(5,6-dihydro- HH-imidazo-[ 2,1- 
b] [3]benzazepin- 1 1 -ylidene)- 1 -piperidmyl]-emyl]-3-furan- 
carboxamide (Z)-2-butenedioate(l:2); mp. 202.9° C. (comp. 
1.35). 

Example 45 

A mixture of 0.6 g of isocyanatomethane, 3.1 g of 
compound (1.27) and 100 ml of tetrahydrofuran was stirred 
for 18 hours at room temperature. The reaction mixture was 
evaporated and the residue was crystallized from acetoni- 
trile. The precipitated product was filtered off and dried, 
yielding 2.0 g (54.7%) of N-[2-[4-(5,6-dmydro- 11 
H-imidazo- [ 2, 1 -b] [3]benzazepin- 1 1 -ylidene)- 1 -piperidi- 
nyl]-ethyl]-N , -methylurea; mp. 178.1° C. (comp. 1.36). 

Example 46 

a) To a stirred and cooled (-10° C.) mixture of 18 g of 
carbon _ disulfide, 122 g of 
N,^ -methanetetraylbis[cyclohexanamine]and 150 
ml of tetrahydrofuran was added dropwise a solution 
of 10.8 g of compound (1.27) in tetrahydrofuran. 
After stirring for 1 hour at room temperature, the 
reaction mixture was evaporated, yielding 12 g 
(97.5%) of 6,ll-dihydro-ll-[l-(2-isothiocyanatoet- 
hyl)-4-piperidinylidene]- 5H-imidazo[2,l-b]- 3]ben- 
zazepine (comp. 1.37). 

b) A mixture of 2.7 g of 3,4-pyridinedianrine, 8.8 g of 
compound (1.37) and 150 ml of tetrahydrofuran was 
stirred for 18 hours at reflux temperature, yielding 
11.5 g (100%) of N-(4-amino- 3-pyridinyl)- 
N42-[4-(5,6^dihydro- 11 
H-imidazo [2, 1 -b][3]benzazepin- 1 1 -ylidene)- 1 -pip- 
eridinyl] ethyl ]thiourea (comp. 1.38). 

c) A mixture of 11.5 g of compound (1.38), 7.6 g of 
mercury (D)oxide, 0.01 g of sulfur and 150 ml of 
tetrahydrofuran was refluxed for 5 hours. The reac- 
tion mixture was filtered while hot over diatoma- 
ceous earth and the filtrate was evaporated. The 
residue was purified by column chromatography 
(silica gel; CH 2 Cl2/CH 3 OH/CH 3 OH:NH 3 90:5:5). 
Hie eluent of the desired fraction was evaporated 
and the residue was converted into the (E)-2-butene- 
dioate salt in methanol. The salt was filtered off and 
dried, yielding 1.65 g (14.4%) of 
N-[2-[4-(5,6-dmydro-llH-irnidazo[ 2,l-b][3]benza- 
zepin- 1 1 -ylidene)- 1 -piperidinyl]ethyl]- 1 
H-irm^azo[4,5-c]pyrimn-2-arnine (E)-2-butenedio- 
ate(l:3) hemihydrate; mp. 203.0° C. (comp. 1.39). 

Example 47 

1 g of gaseous methanamine was bubbled through 100 ml 
of tetrahydrofuran. A solution of 3.5 g of compound (1.37) 
in tetrahydrofuran was added and the reaction mixture was 
stirred for 2 hours at room temperature. After evaporation, 
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the residue was purified by column chromatography (silica 
gel; CHaCVCHaOH/CHaOHiNHa 90:10:0-^90:10:1). The 
eluent of the desired fraction was evaporated and the residue 
was crystallized from 2,2 -oxybispropane. The crystallized 
product was filtered off and dried, yielding 0.9 g (23.0%) of 5 
N-[2-[4-(5,6^hyoVo-nH-imidazo[ 2,l-b][3]benzazepin- 
11 -yUdeneJ-l-piperidnyUethyll-N-methylthiourea hemihy- 
drate; mp. 155.2° C. (comp. 1.40). 
Example 48 

a) A mixture of 7.6 g of compound (1.30) and 100 ml 10 
of thionyl chloride was stirred for 2 hours at reflux 
temperature. The reaction mixture was evaporated 
and the residue was stirred in methylbenzene (2x). 
The obtained residue was dissolved in water and 
treated with sodium carbonate. The product was 15 
extracted with dichloromethane. The extract was 
dried, filtered and evaporated. The residue was puri- 
fied by column chromatography (silica gel; CH 2 CiJ 
CH 3 OH95:5). The eluent of the desired fraction was 
evaporated and the residue was converted into the 2 o 
(Z)-2-butenedioate salt in 2-propanone. The salt was 
filtered off and dried, yielding 0.7 g (5%) of 11-[1- 
(2-chloroe%l)-4-piperio^yHo^ne]-6,n-dmydro-5 
H-imidazo[ 2,l-b][3]-benzazepine (Z)-2-butenedio- 
atc(l:2); mp. 169.9° C. (comp. 1.41). ^ 

b) A mixture of 2.8 g of 1 -methyl- 1 
H-imidazol-2-thiol, 6.5 g of compound (1.41), 8.3 g 
of potassium carbonate and 200 ml of 2-propanone 
was stirred for 18 hours at reflux temperature. The 
reaction mixture was evaporated, the residue was 30 
taken up in dichloromethane, washed with water, 
dried, filtered and evaporated. The residue was puri- 
fied by column' chromatography (silica gel; CHjCy 
CH 3 OH90:10). The eluent of the desired fraction 
was evaporated and the residue was taken up in 35 
methylbenzene and treated with activated charcoal. 
The whole was filtered while hot, the filtrate was 
allowed to cool and was then evaporated. The resi- 
due was converted into the cyclohexanesulfamate 
salt in 2-propanone and ethanol. The salt was filtered 40 
off and dried, yielding 1.6 g (10.5%) of 6,11-dihy- 
drchll-[l-[2-[(l-methyl-lH-imidazol-2 -yl)thio]- 
ethyl]- 4-piperidinylidene]-5 
H-imidazo[2,l-b][3]benzazepine cyclohexanesulfa- 
mate (1:2); mp. 265.4° C. (decomp.) (comp. 1.42). 45 

Example 49 

a) A mixture of 9.6 g of methyl 
N-(2,2 , -dimethoxyethyl)- 

N'-memylcarbarnirnidothioate hydroiodide, 9.3 g of 
compound (1.27) and 200 ml of 2-propanol was 50 
stirred for 18 hours at reflux temperature. The reac- 
tion mixture was evaporated, yielding 17.4 g (100%) 
of N-[2-[4-(5,6-dmyaro-llH-inndazo[2,l-b]-[3] 
benzazepin-1 1 -ylidene)-l -piperidinyl]ethyl]- 
N'-(2,2-dimethoxyethyl)-N"-methylguanidine 55 
monohydroiodide (comp. 1.43). 

b) A mixture of 9.3 g of compound (1.43) and 200 ml 
of a hydrochloric acid solution was stirred for 18 
hours at room temperature. The whole was treated 
with potassium carbonate and the product was 60 
extracted with dichloromethane. The extract was 
dried, filtered and evaporated. The residue was puri- 
fied by column chromatography HPLC (silica gel; 
CHC1 3 /CH 3 0H98:2). The eluent of the desired frac- 
tion was evaporated and the residue was converted 65 
into the cyclohexanesulfamate salt in 2-propanone 
and ethanol. The salt was filtered off and dried, 
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yielding 0.71 g (3%) of 4-(5,6-dihydro- 11 
H-imidazo[2, 1 -b] [3]benzazepin-l 1-ylidene)- 
N-(l-methyMH -imidazol-2-yl)-l -piperidine-etha- 
namine cyclohexanesulfamate (1:3) dihydrate; mp. 
153.9° C. (comp. 1.44). 
Example 50 

A mixture of 1.42 g of 2-mercapto-4-pyrimidinone, 3.1 g 
of compound (1.27) and 1 ml of NJSf-dimethylacetamide 
was stirred for 4 hours at 140° C. After cooling, the mixture 
was purified by column chromatography (silica gel; CHCy 
CH 3 OH95:5). The eluent of the desired fraction was evapo- 
rated and the residue was converted into the hydrochloride 
salt in 2-propanone. The salt was filtered off and dried in 
vacuo, yielding 1.8 g (32.9%) of 2-[[2-[4-(5,6-dihydro-ll 
H-imidazo- [ 2, 1 -b] [3]-benzazepin- 1 1 -y lidene)- 1 -piperidi- 
nyl]ethyl]amino]-4( lH)-pyrimidinone trihydrochloride 
dihydrate; mp. 234.8° C. (comp. 1.45). 

Example 51 

A mixture of 1 g of compound (4.11), 5 g of manga- 
nese(IV)oxide and 100 ml of trichloromethane was stirred 
for 2 hours at reflux temperature. The reaction mixture was 
filtered while hot over diatomaceous earth. After evapora- 
tion, the residue was purified by column chromatography 
(silica gel; CH 2 CyCH 3 OH95:5). The eluent of the desired 
fraction was evaporated and the residue was crystallized 
from l,r-oxybisethane. The product was filtered off and 
dried, yielding 0.48 g (48.6%) of ethyl 4-(3-formyl-5,6- 
a^hydro-llH-imidazo[2,l-b][3]benzazepin-ll-ylidene)- 

I- piperidine mp. 138.2° C. (comp. 4.15). 

- . . Example 52 - - ... 

To a stirred solution of 9.7 g of compound (4.15) in 100 
ml of water was added dropwise a solution of 13.7 g of 
AgN0 3 in 50 ml of water and then a solution of 133 g of 
potassium hydroxide in 50 ml of water. After stirring for 18 
hours, the reaction mixture was filtered and the filtrate 
acidified with hydrochloric acid. After evaporation, the 
residue was stirred in methanol, the precipitate was filtered 
off and the filtrate was evaporated. The residue was purified 
by column chromatography (silica gel; NH 4 OAc/H 
20/CH 3 OH55:Q.5:45). The eluent of the desired fraction was 
evaporated and the residue was stirred in 2-propanone and 
activated charcoal. The precipitate was filtered off and the 
filtrate was evaporated. The residue was crystallized first 
from 2,2'-oxybispropane and then from acetonitrile. The 
product was filtered off and dried, yielding 0.3 g (3%) of 

II- [l-(emoxycarbonyl)-4-piperidinylidene]-6,ll-dihydro- 5 
H-imidazo [2, l-b][ 3]benzazepine-3-carboxylic acid; mp. 
182.2° C. (comp. 4.17). 

Example 53 

To a stirred mixture of 2.93 g of compound (4.03), 1.3 g 
of sodium acetate and 30 ml of acetic acid was added 
dropwise a solution of 1.6 g of bromine in 20 ml of acetic 
acid. After stirring for 1 hour at 30° C, the mixture was 
evaporated and the residue was taken up in water. The 
aqueous solution was treated with sodium hydroxide and the 
product was extracted with dichloromethane. The extract 
was dried, filtered and evaporated. The residue was purified 
by column chromatography (silica gel; CHJCXJ 
CH 3 OH95:5->CH 2 a 2 /CH 3 OH/CH 3 OH:NH 3 90:8:2). The 
eluent of the desired fraction was evaporated and the residue 
was boiled in acetonitrile. After cooling, the precipitated 
product was filtered off and dried, yielding 0.96 g (25.8%) 
of 2-bromo-6, 1 1 -dihy dro-3 -methyl- 1 1 -( 1 -methyl-4-pip- 
eridinylidene)-5H-imidazo-[2,l-b][3]benzazepine; mp. 
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116.0° C. (comp. 4.22). 
Example 54 

a) A mixture of 6.1 g of 6,ll-dihydro-ll-(l-methyl-4- 
piperidinylidene)-5H-imidazo- [ 2, 1 -b] [3]benza- 
zepine-3-carboxaldehyde and 5.3 g of monoethyl 5 
ester propanedioic acid in 1 ml of piperidine and 50 
ml of pyridine was stirred and refiuxed for 4 hours. 
The reaction mixture was evaporated and the residue 
was taken up in water. The product was extracted 
with dichloromethane, dried, filtered and evaporated, iq 
yielding 13 g (100% ) of ethyl 3-[5,6-dihydro-ll-(l 
-memyl-4-piperidinylidene )- 1 1 
H-irmdazo[2,l-b][3]benzazepin-3-yl]-2-propenoate 
(comp. 4.27). 

b) A solution of 1 . 1 2 g of potassium hydroxide in 40 ml \ 5 
of water was added dropwise to a stirred mixture of 

1 3 g of compound (4.27) in 20 ml of tetrahydrofuran. 
The mixture was stirred overnight, acidified with 
HC1 and evaporated. The residue was purified by 
HPLC Lichroprep 18 25 urn (eluent: NH 4 OAc/H 2 0/ 2 o 
CH 3 CN 0.5/89.5/10 H 2 OCH 3 CN90/10). The eluent 
of the desired fraction was evaporated and the resi- 
due was stirred in 500 ml of 2-propanone, decolour- 
ized with activated charcoal and filtered over diato- 
maceous earth. The filtrate was evaporated and the 25 
residue was stirred in 1 ,r-oxybisethane. The product 
was filtered off and dried, yielding 0.9 g (11.9%) of 
ethyl (E)-3-[5,6-dihydro-ll-(l-methyl-4-piperidi- 
nylidene)- 1 1 H-imidazo [2, 1 -b] [ 3]benzazepin- 3-y 1 ] - 
2-propenoic acid sesquihydrate; mp. 207.3° C. 30 
(comp. 4.28). 

Example 55 . 

a) A mixture of 2.64 g of 2,5-dimewoxytetrahydrofu- 
ran, 3.1 g of compound (1 .27), 30 ml of water and 10 
ml of acetic acid was stirred for 1.5 hours at 50° C. 35 
The mixture was basified with NaOH(aq.) and the 
product was extracted with dichloromethane. The 
extract was dried, filtered and evaporated. The resi- 
due was purified by column chromatography (silica 
gel; CH 2 Cl2/CH 3 OH 95:5). The eluent of the desired 40 
fraction was evaporated and the residue was crystal- 
lized from acetonitrile, yielding 1.17 g (33%) of 
6,ll-alhydrcr-ll-[l-[2-(lH-pyrrol-l-yl)ethyl3-4 -pi- 
peridinylidene]-5H-imidazo- [ 2, 1 -b] [3]benzazepine; 
mp. 165.5° C (comp. 1.55). 45 

b) To 60 ml of N,N- dimethylformamide were added 
dropwise 5.9 g of phosphoryl chloride. After stirring 
for 30 minutes at room temperature, there was added 
a solution of 13.7 g of compound (1.55) in 
N,N- dimethylformamide and stirring at room tern- 50 
perature was continued for 1 hour. The reaction 
mixture was poured into a mixture of ice, water and 
potassium carbonate and the product was extracted 
with dichloromethane. The extract was dried, filtered 
and evaporated. The residue was purified by column 55 
chromatography (silica gel; CH^yCHjOH 96:4). 
The eluent of the desired fraction was evaporated 
and the residue was crystallized from acetonitrile, 
yielding 6.4 g (43% ) of l-[2-[4-(5,6-dihydro-ll 
H-imidazo[2, 1 -b] [ 3 ]benzazepin- 1 1 -ylidene)- 1 -pip- 60 
eridinyl] ethyl]-lH-pyrrole-2-carboxaldehyde; mp. 
158.5° C. (comp. 1.56). 

c) To a cooled mixture (ice-bath) of 4.4 g of compound 
(1.56) and 100 ml of methanol was added portion- 
wise over 15 minutes 1.1 g of sodium tetrahydrobo- 65 
rate. After stirring for 1 hour at room temperature, 
the reaction mixture was evaporated and the residue 



was taken up in water. The product was extracted 
with dichloromethane and the extract was dried, 
filtered and evaporated. The residue was purified by 
column chromatography (silica gel; CH 2 Cl 2 /CH 3 OH 
97:3 to 93:7). The eluent of the desired fraction was 
evaporated and the residue was crystallized from 
acetonitrile, yielding 2.74 g (62%) of l-[2-[4-(5,6- 
dihy dro- 1 1 H-irnidazo[2, 1 -b] [3]benzazepin- 1 1 
-ylidene)-! -piperidinyl]-ethyl] - 1 

H-pyrrole-2-methanol; mp. 147.4° C. (comp. 1.57). 
Example 56 

a) A mixture of 4.3 g of compound ( 1 .27), 5.2 g of ethyl 
2,5-diemoxy-tetrahydofuran- 2-carboxylate and 100 
ml of acetic acid was stirred for 2 hours at 80° C. The 
mixture was evaporated and the residue was taken up 
in water. The whole was basified with potassium 
carbonate and the product extracted with dichlo- 
romethane. The extract was dried, filtered and evapo- 

. rated. The residue was purified by column chroma- 
tography (silica gel; CHjCyCHgOH 96:4->90:10). 
The eluent of the desired fraction was evaporated 
and the residue was crystallized from acetontrile, 
yielding 4.3 g (70%) of ethyl l-[2-[4-(5,6-dihydro- 
llH-imidazo[2,l-b][3J benzazepin- 11 -ylidene)- 1- 
piperidinyl] ethyl]- lH-pyrrole-2-carboxylate; mp. 
158.5° C. (comp. 1.58). 

b) A mixture of 3.2 g of compound (1.58), 40 ml of 
sodium hydroxide (IN), 50 ml of tetrahydrofuran 
and 100 ml of water was stirred for 48 hours at reflux 
temperature. The reaction mixture was evaporated 
and the residue was washed with dichloromethane. 
The whole was neutralized with HC1 (IN) and the 
product was "extracted "with dichloromethane. The 
organic layer was dried, filtered and evaporated. The 
product was crystallized successively from 2-pro- 
panone and acetonitrile, yielding 1.06 g (36%) of 
l-[2-[4-(5,6-m^ydro-llH-imidazo[2,l-b][3] benza- 
zepin- 1 1 -ylidene)- 1 -piperidiny l]-ethyl] - 1 
H-pyrrole-2-carboxylic acid hemihydrate; mp. 
166.2° C. (comp. 1.59). 

Example 57 

To a mixture of 3 g of compound (3.23) and 10 ml of 
tetrahydrofuran .was added dropwise a solution of 0.45 g of 
potassium hydroxide in 20 ml of water. After stirring over- 
night at room temperature, the reaction mixture was evapo- 
rated and the aqueous layer was washed three times with 
dichloromethane. The aqueous layer was discoloured with 
activated charcoal, filtered over diatomaceous earth and 
concentrated. The aqueous layer was neutralized with HC1 
till pH=7. The precipitate was filtered off, washed with water 
and dried, yielding 1.26 g (40%) of 4-(8-fluoro-5,6-dihy- 
dro- 1 1 H-imidazo [2,1 -b] [ 3]benzazepin- 1 1 -ylidene)- 1 -pip- 
eridinepropanoic acid dihydrate; mp. 136.1° C. (comp. 
3.31). 

Example 58 

A mixture of 1.9 g of compound (3.28) and 50 ml of 
hydrobromic acid 48% (aq.) was stirred for 2 hours at reflux 
temperature. The reaction mixture was evaporated and the 
residue was taken up in water and basified with potassium 
carbonate. The product was extracted with dichloromethane 
and the extract was dried, filtered and evaporated. The 
residue was purified by column chromatography (silica gel; 
CH 2 Cl2/CH 3 OH 94:6->90:10). The eluent of the desired 
fraction was evaporated and the residue was converted into 
the (E)-2-butenedioate salt (2:3) in 2-propanol; yielding 1.15 
g (42%) of 4-[2-[4-( 5,6-dihydro-8-methyl-ll 
H-imidazo[2, 1 -b] [3]benzazepin- 1 1 -ylidene)- 1 -piperidinyl] 
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-ethyl] phenol hemietbanolate hernihydrate (E)-2-butene- 

dioate(2:3); mp. 176.0° C. (comp. 3.30). 
Example 59 * 
a) A mixture of 4.3 g of compound (4. 1 6), 9 g of methyl 
(methylthio)methanesulfoxide 97%, 50 ml of tet- 
rahydrofuran and 20 ml of a solution of benzyltri- 
methylammonium hydroxide in methanol 40% was 
stirred for 18 hours at reflux temperature. The reac- 
tion mixture was evaporated and the residue was 
taken up in water. The product was extracted with 
dichloromethane and the extract was dried, filtered 
and evaporated. The residue was co-evaporated with 
methylbenzene (2x) and then taken up in 50 ml of 
methanol. This solution was cooled on ice and 
gasueous hydrochloride was bubbled through for Vi 
hour. After stirring overnight, the whole was evapo- 
rated. The residue was taken up in water and basified 
with potassium carbonate. The product was extracted 
with dichloromethane and further purified by column 
chromatography (silica gel; CYl£ZJC^ 5 OYi<$m 3 ) 20 
97:3). The desired fraction was evaporated, yielding 
3.15 g (29.9%) of methyl [5,6-dihydro-ll-(l-me- 
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thyl-4-piperidinylidene)-l lH-imidazo-[ 2,l-b][3] 
benzazepin-3-yl]acetate (comp. 4.30). 
b) To a stirred mixture of 3.15 g of compound (4.30) 
and 10 ml of tetrahydrofuran there was added drop- 
wise a solution of 0.56 g of potassium hydroxide in 
20 ml of water. Stirring was continued overnight. 
The organic solvent was evaporated and the remain- 
ing aqueous layer was successively washed with 
dichloromethane (3x) and stirred with activated char- 
coal. After filtration, the whole was concentrated and 
then neutralized to pH 7. Hie product was filtered off 
and purified by column chromatography (RP 18; 
CH 3 COONH 4 (0.5% in H 2 0)/CH 3 CN 90:10). The 
eluent of the desired fraction was evaporated and the 
residue was recrystallized from acetonitrile, yielding 
L39 g (45.9%) of [5 ) 6-dihydro-ll-(l-methyl^-pip- 
eridinyHdene)-llH-imidazo[2,l-b] [3]benzazepin-3- 
yl] acetic acid (comp. 4.31). 
All compounds listed in Tables 1-7 were prepared fol- 
lowing methods of preparation described in examples 
13-59, as is indicated in the column Ex. No. 



TABLE 1 



Co. Ex. 
No. No. 




L — 



Physical date 



1.01 
1.02 
1.03 
1.04 
1.05 
1.06 
1.07 
1.08 
1.09 
1.10 
1.11 



13 
13 
19 
21 
34 
35 
32 
28 
29 
25 
33 



1.12 26 



1.13 26 



1.14 25 



CH 3 — 
CH 3 — 

raooc- • 

H- 
C2H 5 - 
CH 3 CH(CH3)- 
CH 2 = CH-CH 2 - 
CH 2 =C(CH3)— CH 2 ~ 
CH 3 — C(CH 3 ) = CH- CH 2 — 
C6H 3 -CH = CH-CH 2 - 
CaHs-CH*- 



(Cliih- 




mp. 209.3° CVCFaSOaH 

mp. 1543° C. 

mp. 170.6° C. 

mp. 192.5° CVWH 2 0.2(E)* 

mp. 184.2° C/2(Z)* 

mp. 183.6° C/2(Z)* 

mp. 160.8° C72(Z)* 

mp. 179.5° C./3/2(E)* 

mp. 127.2° C. 

mp. 172.2° C/(E) 

mp. 207.2° C. 

mp. 180.5° CaiCOOH^ 



mp. 181.8° C 



mp. 197.8° C/H 2 0.3(E)* 



55 
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TABLE 1 -continued 



L— N 




N N 



Co. Ex. 
No. No. 



L- 



Physical data 



1.15 37 



1.16 28 



1.17 25 



1:18 34 



/=- N 




H 
N 

< 7 



(CH 2 )2- 



CH 2 - 



CH 3 



H2N ^ N CH 3 




CH 3 (CH2)2- 
O 



CH 2 - 



mp. 163.8° C. 



mp. 199.0° C 



mp. 257.4° C 



mp. 160.3° C 



1.19 26 



1.20 25 



u 

CH3— ^ ^~ CH2 ~ 
N 

O 

A . 

O N-(CH 2 )2- 



mp. 162.1° O/H 2 0.2(E)* 



mp. 188.8° C/ViCE)* 



1.21 25 o 

A 

H5C2-N N— (CHzh- 

\ / 
N = N 

1.22 25 o 

A 

HN N— (CHih- 



mp. 170.7° C72(Z)* 



mp. 194.7° C 



1.23 25 

1.24 25 



1.25 25 



1.26 27 

1.27 21 



VJ 



C^-O-CCH^- 
CH 3 

CH3-HC-NH— C— (CH2>2- 
H5C2OOC — NH — (CHJa — 



O 

II 



NC-CH 2 ~ 



mp. 176.5° C./2(Z)» 
mp. 165.5° C. 

mp. 167.2° C/2(E)* 
mp. 220.4° C. 
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TABLE 1 -continued 



L-N 




N N 



Co. Ex. 
No. No. 



L- 



Physical data 



128 


39 


H 2 N-(CH 2 ) 2 - 


129 


38 


HO-CCH^- 


130 


38 


HO-CCH^- 


131 


41 








L ^-0-(CH2)2- 








132 


42 








/ ^— NH-(CH2)2- 






^— N 


133 


43 


N — N 



134 43 



135 44 



136 45 



137 46a 
1.38 46b 



139 46c 



1.40 47 



1.41 48 

1.42 48 



H 2 N^ S ^»-<OWr- 
J^-NH-(CH 2 )2- 

S 

^ 1 C-NH-(CH 2 h- 

0 
II 

ch3-nh-c— nh— (ch 2 )2— 
scn-cch^- 



^^\^NH 2 



s 



NH-C— NH— (CH 2 )2- 




^pNH-(CH 2 ) 2 - 
- N 



CH 3 -NH-C~NH-(CH 2 )2- 



CH 3 
N 



^— N 



S-(CH 2 h- 



n^. 186.6° CMH 2 03(E)* 
mp. 225.1° C7CF 3 S0 3 H 

mp. 145.7° znm* 

mp. 172.6° C/2(Z)* 



mp. 165.1° C. 



mp. 251.4° C 



mp.' 205.5° CMHjO/4 M 



mp. 202.9° CV2(Z)* 



mp. 178.1° C. 



mp. 203,0° C./V4H 2 0.3(E)* 



mp. 155.2° CMH 2 0 

mp. 169.9° C72(Z)* 
mp. 265.4° C (dcc.V2** 



5,468,743 
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TABLE 1-continued 



L-N 




N N 

w/ 



Co. Ex. 
No. No. 



Physical data 



1.43 49a 



OCH 3 N-CH3 



CH3O— CH— CH 2 — NH— C— NH— (CH2)2— 



1.44 49b 



1.45 50 



CH 3 
N 



HI 



mp. 153.9° 0/21^0.3* 



^r-NH-(CH 2 )2- 



H mp. 234.8° 0/2^0. 3HC1 

N ^.NH-(CH2)2- 

T 

N 



1.46 26 



7 . vX o Jnp- C. 

/ \ 11 
// - \Wc-(CH2)3- 



1.47 38 



1.48 28 

1.49 27 



1.50 27 



1.51 25 



1.52 25 



o 



OH 
I 

CH2-CH— CH 2 - 



2-(E)*/rap. 156.4° C 



HsCj-O-CO-CCH^- 




CH 2 - 



HaCO- ^ (CH 2 h- 

F-^ 0-(CH2>3- 
CH 3 

N ^ N ^ ^CH 3 




mp. 131.5° C. 



(E^J^O^fcethanolate/ 
mp. 127,4° C 



mp. 130.3° C 



mp. 195.9° C 



(CH 2 h- 



5,468,743 
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TABLE 1-continued 



L— N 




N.N 



Co. Ex. 
No. No. 



L- 



Physical data 



1.53 25 



1.54 24 

1.55 55a 



1.56 55b 



1.57 55c 



1.58 56a 



1.59 56b 



1.60 57 

1.61 57 




(CH 2 )2- 



N-(CH 2 )2- 



COOH 
HOOC-CCH^- 




mp. 202.9° C. 



mp. 182,1° C. 
mp. 165.5° C 



mp. 158.5° C 



mp. 147.4° C 



mp. 158.5° C. 



V4H 2 0/mp. 166.2° C 



2H 2 0/mp. 154.9° C. 
cthanolate(];l) mp. 208.6° C 



*: 2-butenedioate 

**: cyclohex anesulfamale 



Co. Ex. 
No. No. 



5,468,743 
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TABLE 2 



L— N 




R 1 Physical data 



2.01 13 

2.02 19 

2.03 21 

2.04 31 

2.05 25 



2.06 25 



2.07. 25 



108 30 
2.09 39 



110 42 



2.11 43 



2.12 13 

113 24 

2.14 33 

115 26 



2.16 
2.17 



30 
39 



118 42 



CH 3 - 
RAOOC- 
H — 

CH 3 — C(CH 3 ) = CH - CH 2 




(CH2) 2 - 



(CRih- 



(CH 2 ) 2 - 



NC— CH 2 — 
HjN-CCH^- 



r=r N 




(CH2)2- 



NC-CH 2 — 
H 2 N-(CH2) 2 - 



« N 
\_ N 



mp. 195.7° C./2(E)* 
mp. 175.2° C. 
mp. 180.1° C. 
mp. 203.4° C./2(Z)* 

mp. 168.9° C/%H 2 0.%(E)* 



mp. 162.2 s C7%H 2 0.%(E)* 

mp. 201.9 9 C./3(E)* 

mp. 198.3° C 

mp. 165.1° C./3(Z)» 

mp. 238.6° C. 



CH 3 - mp. 203.1° C 

CH 3 — mp. 156.5° C 

CH 3 — mp. 214.3° C 

CH 3 - mp. 202.2° C. 



CH 3 - — 

CH 3 — mp. 219.3° C./3(E)* 
CH 3 - mp. 131.1° C. 
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TABLE 2-continued 



L-N 



Co. Ex. 

No. No. L- 




Physical data 



Z19 26 



Z20 44 



2.21 13 
222 25 



f = ^\ CH 3 — mp. 192.6° C^CCOOH^ 

(0-{ V(CH 2 h- 



CH 3 - mp. 214.2° C72(Z)* 



CH 3 

N N 



C-NH-(CH 2 )2— 

CH 3 - Br mp. 213.4° C 

F mp. 187.2° CM 2 0 

CH 3 



1TI 



(CH2)2- 



*: 2-butenedioate 



TABLE 3 



L— N 




Co. 


Ex. 




No. 


No. 


L- 


3.01 


14 


CH 3 — 


3.02 


19 


H^OOC 


3.03 


21 


H~ 


3.04 


13 


H- 


3.05 


33 


CH 3 - 


3.06 


25 


S N 



R 2 Physical ( 



CH 3 0— mp. 1903° C/2(Z)* 

CH 3 0— mp. 104.4° C 

CH 3 0— mp. 184.4° C. 

CH 3 — mp. 221.9° CV2(E)* 

CH 3 — mp. 211.0° CV2(E)* 



(CH 2 )2- 



3.07 25 



S N ru, CH 3 — rap. 214.2° C. 



(CH 2 )2- 
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TABLE 3-continued 



Co. Ex. 
No. No. 



L— N 




L— 



R 2 Physical data 



3.08 25 



3.09 25 




N ^ CH 3 — mp. 1623° G/H 2 0.3(E)* 



(CH 2 )2- 



cri 



(CH 2 )2- 



CH 3 — mp. 235.1° C/2H 2 0.3HC1 



3.10 13 

3.11 19 

3.12 23 

3.13 26 



3.14 30 

-3.15 15 

3.16 19 

3.17 21 

3.18 26 



3.19 29 



3.20 32 



3.21 37 



CH 3 - 
HjCjOOC- 
H- 




(CH2h- 



(CH2h- 



H 3 CO-^ (CH 2 )2- 

N . .NH-tCHzh- 
N 



(CH2)2- 




3.22 39 HsN-^CH^— 

3.23 28 HjCj - O - CO - (CH 2 h ~ 

3.24 27 NC— CH,™ 



a mp. 186.6° C 

a mp. 140.3° C. 

a mp. 197.1° C 

a mp. 217.6° C 



a 

F 
F 
F 
F 



mp. 1514° C 
mp. 149.4° C. 

mp. 192.2° C/H 2 0.%(E)* 



OCH 3 3/2(E)*.ethanolate/ 
mp. 150.3° C 



CI cthane<Hoalc(i:2)/mp. 206.7° C. 



Q mp. 171.3° C. 



a — 

F mp. 114.6° C. 
F mp. 204.7° C. 



5,468,743 
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TABLE 3-continued 



L-N 




Co. Ex. 
No. No. 



R 2 Physical t 



3.25 27 



3.26 27 



3.27 25 



3.28 25 



3.29 25 




CH 3 



(CH2)2- 



(CH 2 )2- 



F mp. 211.6° C. 



F mp. 149. 1° C. 



N ^ ^CH 3 Q ethanedioate(2:5), 

^ ^ ! ft ethanolate/mp. 170.7° C 

(CH 2 )2- 



cyclohexylsuIfamate(l:2), 
(CH2)2- H 2 0/mp. 149.8° C 



^3 (E)-2-butenedioate(l :2), 
'/iHzO/mp. 200.3° G 



HN N— (CH 2 )3— 



V_/ 

3-30 58 t J~\ 

3.31 57 HOOC— (CH 2 ) 2 — 



3.32 42 N 



3.33 44 



r 

N 



NH~(CH2)2— 



CH* (F>2-butcnedioate(2:3). 
Vaethanolate.VlllfeO/ 
mp. 176.0° C. 



F 2^0/111?. 136.1° C. 
F mp. 191.2° C. 



O 
II 

C— NH— (CH 2 )2- 



F mp. 173.5° C. 



3.34 37 



F mp. 177.2° C 



5,468,743 
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TABLE 3-continued 



L— N 




72 



Co. 
No. 


Ex. 
No. 


L- 


R 2 


Physical data 


3.35 


58 


HO--^ (CH2) 2 - 


F 




3.36 


39 


H.N-CCH^- 


F 


mp. 141.5° C 



TABLE 4 



Co. Ex. 
No. No. 



L-N 




R 2 



Physical data 



4.01 17 

4.02 13 

4.03 33 

4.04 25 



CH 3 - 

H 
CH 3 - 



H 
H 
H 



(CH 2 ) 2 - 



4.05 25 




H 
-CH 3 
~CH 3 

-CH 3 



-CH 3 



(CHzh- 



4.06 25 



4.07 37 



CH 3 0— £ h—iOith- 




(CH2)2- 



4.08 30 NC — CH 2 — H 

4.09 39 H 2 N- (CH^- H 



-CH 3 



-CH 3 



— CH 3 
-CH 3 



CfiHj mp. 171.5° C 



H 
H 



mp. 167.0° C. 
mp. 172.2° C. 



H mp. 21Z4° C 



H mp. 186.3° CV 
3(E)*.H 2 0 



H mp. 150.6° CJ 
5 ft(COOH)2, 
H 2 0 



H mp. 180.2° C./ 
7 ft(COOH)2 



H mp. 226.5° C 
H — 



5,468,743 
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TABLE 4-continued 



L-N 




Co. Ex. 

No - N «>- L— R 2 R 3 R 4 Physical data 



4.10 42 



411 20 C^OOC- H -CH 2 OH H mp. 191.9° C 



4 '12 21 H H -CH 2 OH H 

413 33 CH 3 - H -CH 2 OH H mp.' 

4 14 26 . s N ch 3 H -CH 2 OH H — 




-CH 3 H mp. 171.3° C 



(CH2)2- 



(CH 2 )2- 



4.15 51 

4.16 51 

4.17 52 

4.18 20 

4.19 21 

4.20 33 

4.21 36 

4.22 53 

4.23 52 

4.24 51 

4.25 36 
4.26. 36 

4.27 54a 

4.28 54b 



4.29 52 CH 3 - 

4.30 59a CH 3 — 

4.31 59b CH 3 - 



H 


— CHO 


H 


mp. 138.2° C 


H 


— CHO 


H 


mp. 171.6° C 


H 


-COOH 


H 


mp. 182.2° C 


H 


— CH 2 OH 


-CH 2 OH 




H 


— CH 2 OH 


— CH 2 OH 




H 


— CH 2 OH 


-CH 2 OH 


mp. 206.3° C 


H 


— CH 3 


-CH 2 0H 


mp. 166.8° C 


H 


-CH 3 


-Br 


mp. 116.0? C. 


H 


-COOH 


H 


mp. 241.3° C 


F 


— CHO 


H 


mp. 176.5° C 


F 


-CH 2 0H 


H 


mp. 181.5° C. 


F 


— CH 2 OH 


— CH 2 0H 


mp. 220.0° C. 


H 


-CH=CH-COOQ,H 5 


H 




H 


— CH = CH — COOH 


H 


(Ey%H 2 0 








mp. 207.3° C. 


F 


-COOH 


H 


%H 2 0 








mp. 261.6° C. 


H 


-CH 2 -C00CH 3 


H 




H 


— CH 2 — COOH 


H 





= 2-butenecHoate 
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TABLES 



L-N 




Co. Ex. 
No. No. 



Physical data 



5.01 16 

5.02 34 

5.03 25 



5.04 37 



5.05 25 



5.06 27 

5.07 40 

5.08 42 



5.09 44 



5.10 25 



H- 
CH 3 - 



N 



(CH 2 >2- 




^ 1 C-NH— (CH2>2— 



mp. 220,2° CJ 
2(E)* 

mp. 117.8° CJ 
J4H 2 0 

mp. 221.6° CJ 

2(COOH)2/ 

1 /2H 2 0 



mp. 1703° C 



mp. 193.3° C 



mp. 194.7° CJ 



mp. 175.1° CJ 
772(E)* 



mp. 203.5° C 



H 3 CO— i \— 



cyclohexylsulfa- 
(CH 2 )2- matc(1:2) 
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TABLE 6 



L— N 



\ / mp. 125.4° C 



10 



15 



20 



25 



30 



35 



40 



45 



50 




Co. Ex. 
No. No. 



Physical dala 



6.01 18 

6.02 19 

6.03 22 



6.04 27 



CH 3 - 
CjHsOOC- 
H— 



& IN 



(CH2)2- 



6.05 26 



O 
N 



L.TT 



mp. 135.8° C 

mp. 246.9° C7 
2HBr V^H 2 0 

mp. 206.4° C./ 
2(COOH)2 



mp. 158.9° C/ 

5 /2(COOH)2 

.^20 



5.11 24 



CH 3 -CO~ 



mp. 153.8° C. 



* = 2-butenedioate 
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TABLE 7 



L-N 




Co. 
No. 


Ex. 

No. 


R 5 


L- 


7.01 


15 


—a 


CH 3 — 


7.02 


33 


-CH 3 


CH 3 — 


7.03 


42 


-CH 3 





Physical dala 



7.04 37 



-CH, 



7.05 


39 


-CH 3 


7.06 


13 


— CH 3 


7.07 


13 


— CH 3 


7.08 


13 


— F 


7.09 


27 


-CH 3 


7.10 


25 


— CH 3 



H 2 N-(CH 2 )2- 

H 
H 

CH 3 — 
NC-CH 2 - 

N 



^ ^||^ (CH2)2- 



rap. 181.9° C. 
mp. 184.2* C. 



mp. 171.2° C 



(E)-2-butenedioate(2:3) 
1 /2H 2 0/162.2° C. 



(Z>-2-butenedioate(l:3)/ 
mp. 1910° C 

2 HCI 

mp. 164.6° C. 
mp. 194.1° C. 

mp. 224.3° C. 



C. Composition Examples 40 

The following formulations exemplify typical pharma- 
ceutical compositions in dosage unit form suitable for sys- 
temic or topical administration to warm-blooded animals in 
accordance with the present invention. 

"Active ingredient" (A.I.) as used throughout these 4 5 
examples relates to a compound of formula (I) or a com- 
pound of formula (VII) wherein Q represents (C^alkyl or 
phenyl)oxycarbonyl, Ci_ 4 alkylcarbonyl or C^alkyl substi- 
tuted with cyano or amino, a pharmaceutical^ acceptable 
acid addition salt or a stereochemically isomeric form 50 
thereof. 

Example 60: Oral drops 

500 g of the A.I. is dissolved in 0.5 1 of 2-hydroxypro- 
panoic acid and 1.5 1 of the polyethylene glycol at 60°-80° 
C. After cooling to 30°-40° C. there are added 35 I of 55 
polyethylene glycol and the mixture is stirred well. Then 
there is added a solution of 1750 g of sodium saccharin in 
2.5 1 of purified water and while stirring there are added 2.5 
1 of cocoa flavor and polyethylene glycol q.s. to a volume of 
50, 1 providing an oral drop solution comprising 10 mg/ml 
of the A.I. The resulting solution is filled into suitable 
containers. 

Example 61: Oral solutions 

9 g of methyl 4-hydroxybenzoate and 1 g of propyl 
4-hydroxybenzoate are dissolved in 4 I of boiling purified 65 
water. In 3 1 of this solution are dissolved first 10 g of 
2,3-dihydroxybutanedibic acid and thereafter 20 g of the A.L 



The latter solution is combined with the remaining part of 
the former solution and 12 1 of 1,2,3-propanetriol and 3 1 of 
sorbitol 70% solution are added thereto. 40 g of sodium 
saccharin are dissolved in 0.5 1 of water and 2 ml of 
raspberry and 2 ml of gooseberry essence are added. The 
latter solution is combined with the former, water is added 
q.s. to a volume of 20 1 providing an oral solution compris- 
ing 5 mg of the A.I. per teaspoonful (5 ml). The resulting 
solution is filled in suitable containers. 
Example 62: Capsules 

20 g of the A.I., 6 g sodium lauryl sulfate, 56 g starch, 56 
g lactose, 0.8 g colloidal silicon dioxide, and 1.2 g magne- 
sium stearate are vigorously stirred together. The resulting 
mixture is subsequently filled into 1000 suitable hardened 
gelatin capsules, each comprising 20 mg of the A.I. 

Example 63: Film-coated tablets 
Preparation of tablet core 

A mixture of 100 g of the A J., 570 g lactose and 200 g 
starch is mixed well and thereafter humidified with a solu- 
tion of 5 g sodium dodecyl sulfate and 10 g polyvinylpyr- 
rolidone (Kollidon-K 90®) in about 200 ml of water. The 
wet powder mixture is sieved, dried and sieved again. Then 
there are added 100 g microcrystalline cellulose (Avicel®) 
and 15 g hydrogenated vegetable oil (Sterotex®). The whole 
is mixed well and compressed into tablets, giving 10.000 
tablets, each comprising 10 mg of the active ingredient. 
Coating 

To a solution of 10 g methyl cellulose (Methocel 60 
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HG®) in 75 ml of denaturated ethanol there is added a 
solution of 5 g of ethyl cellulose (Ethocel 22 cps®) in 150 
ml of dichloromethane. Then there are added 75 ml of 
dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of 
polyethylene glycol is molten and dissolved in 75 ml of 5 
dichloromethane. The latter solution is added to the former 
and then there are added 2.5 g of magnesium octadecanoate, 
5 g of polyvinylpyrrolidone and 30 ml of concentrated 
colour suspension (Opaspray K-l-2109®) and the whole is 
homogenated. The tablet cores are coated with the thus 10 
obtained mixture in a coating apparatus. 

Example 64: Injectable Solutions 

1.8 g methyl 4-hydroxybenzoate and 0.2 g propyl 4-hy- 
droxybenzoate are dissolved in about 0.5 1 of boiling water 
for injection. After cooling to about 50° C. there are added 15 
while stirring 4 g lactic acid, 0.05 g propylene glycol and 4 
g of the A J. The solution is cooled to room temperature and 
supplemented with water for injection q.s. ad 1 1 volume, 
giving a solution of 4 mg A.I. per ml. The solution is 
sterilized by filtration (U.SP. XVH p. 811) and filled in 2 ° 
sterile containers. 

Example 65: Suppositories 

3 g AX is dissolved in a solution of 3 g 2,3-dihydrox- 
ybutanedioic acid in 25 ml polyethylene glycol 400. 12 g 
surfactant (SPAN®) and triglycerides (Witepsol 555®) q.s. 
ad 300 g are molten together. The latter mixture is mixed 
well with the former solution. The thus obtained mixture is 
poured into moulds at a temperature of 37°-38° C. to form 
100 suppositories each containing 30 mg of the AX 

We claim: 

1. A compound of the formula: 



L-N 




25 



30 



(I) 



35 



40 



45 



a pharmaceutically acceptable addition salt or a stere- 
ochemically isomeric form thereof, wherein: 
each of the dotted lines independently represents an 

optional bond; 
R 1 represents hydrogen, halo, Cj^alkyl, or C^alkyloxy; 
R 2 represents hydrogen, halo, Cj^alkyl, or C^alkyloxy; 
R 3 represents hydrogen, Cj^alkyl, ethenyl substituted 

with hydroxycarbonyl or C 1 . 4 alkyloxycarbonyl, 

C^alkyl substituted with hydroxycarbonyl or 

Cj^alkyloxycarbonyl, hydroxyC^alkyl, formyl or 

hydroxycarbonyl; 
R 4 represents hydrogen, C^alkyl, hydroxyC^alkyl, 

phenyl or halo; 
R 5 represents hydrogen, C^alkyl or halo; 
L represents C,. 6 alkyl; C^alkyl substituted with one 

substituent selected from the group consisting of 

hydroxy, halo, 
Ci_ 4 alkyloxy, hydroxycarbonyl, Cj^alkyloxycarbonyl, 

C l . 4 alkyloxycarbonylC 1 ^alkyloxy, hydroxycarbon- 
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ylCj^alkyloxy, 
laminocarbonyl, 



80 

^alkyloxycarbonylamino, C^alky- 
Cj ^alky laminocarbonylamino, 



Cj. 4 alkylaniinotWocarbonylamino, aryl, aryloxy and 
arylcarbonyl; C^alkyl substituted with both hydroxy 
and aryloxy; C^alkenyl; C 3 . 6 alkenyl substituted with 
aryl; 

wherein each aryl is phenyl or phenyl substituted with 
halo, cyano, hydroxy, Cj^alkyl, C 1 . 4 alkyloxy, ami- 
nocarbonyl or phenyl substituted with C^alkyloxycar- 
bonyl or hydroxycarbonyl; or 

L represents a radical of the formula: 



— Alk— Y— Het 1 

— Alk — NH — CO — Het 2 

— ADc — Y— Het 3 



(a-1), 
<a-2), or 
(ar3); wherein 



Alk represents C^alkanediyl; 
Y represents O, S or NH; 
Het 1 , Het 2 and Het 3 each represent: 
furanyl, thienyl, oxazolyl, thiazolyl or imidazolyl each 

optionally substituted with one. or two C^alkyl 

substituents; 

pyrrolyl or pyrazolyl optionally substituted with 
formyl, hydroxyC^alkyl, hydroxycarbonyl, 
C^alkyloxycarbonyl or with one or two Cj^alkyl 
substituents; 

thiadiazolyl or oxadiazolyl optionally substituted with 

amino or C lj4 alkyl; 
pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl each 

optionally substituted with C^alkyl, C 1 _ 4 alkyloxy, 

amino, hydroxy or halo; or 
irridazo[4,5-c]pyridin-2-yl; 
and Het 3 may also represent a member selected from the 
group consisting of: 

(a) 4,5-dihydro-5-oxo- 1 H-tetrazolyl substituted with 
C^alkyl; 

(b) 2-oxo-3-oxazolidinyl; 

(c) 2,3-dmydrc-2-oxo-lH-berizimidazoll-yl; and 

(d) a radical of the formula: 



R 6 — NH N CH 3 



(b-1) 





(b-2) 



wherein: 

R 6 represents hydrogen or C^alkyl; and 

A-Z represents — S— CH=CH— , — S— CH 2 — CH 2 — , 
— S — CH 2 — CH 2 — CH 2 — , — CH=CH — 
CH^CH — , — CH 2 — CH 2 — CH 2 — CH 2 — » 
— N(CH 3 )— C(CH 3 )=CH— or —CH=C (CH 3 )— 
O— . 

2. A compound according to claim 1 wherein L is 
Cj^alkyl or C^alkyl substituted with hydroxycarbonyl or 
Cj^alkyloxycarbonyl. 

3. A compound according to claim 1 wherein: 
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R 3 represents hydrogen, C,_ 4 alkyl, formyl, hydroxyQ. 

4alkyl or hydroxy carbonyl; 
R 4 represents hydrogen, halo or hydroxyC^alkyl; and 
L represents C^alkyl, haloC^alkyl, hydroxycarbon- 

yiC^alkyl, Cj^alkyloxycarbonylCL^yl, Chalky- 

loxycarbonylanunoC^alkyl, arylCj^alkyl, propenyl, 

or 

L is a radical of the formula: 



— Alk — Y — Het 1 
-Alk — NH — CO — Het 2 
-Alk — Y — Het 3 



(a-1), 10 
(a-2), or 
(a-3); wherein 



Het , Het 2 and Her 3 each represent furanyl oxazolyl, or 15 
thiazolyl each optionally substituted with C,. 4 alkyl; thiadia- 
zolyl optionally substituted with amino; pyridinyl; pyrim- 
idinyl optionally substituted with hydroxy; or imidazo[4,5- 
c]pyridin-2-yl; 

or. Her 3 may also represent a radical of the formula (b-2) 



A N 



20 



(b-2) 



25 



30 



35 



40 



45 



4. A compound according to claim 3 wherein 
R 1 represents hydrogen or halo; 
R 2 represents hydrogen, halo or C^alkyloxy; and 
L represents hydrogen, C^alkyl, haloCi^alkyl, hydroxy- 

carbonylC^alkyl, C^alkyloxycarbonylCj^alkyl, or a 
radical of formula (a-1), wherein Y represents NH. 

5. A compound according to claim 1 wherein said com- 
pound is selected from the group consisting of 

5,6-dihydro-l 1 -(1 -methyl-4-piperidinylidene)- 1 1 

H-imidazo[2,l-b][3 ]benzazepine; 
9-fluoro-6, 1 1 -dihy dro- 1 1 -(1 -methyl-4-piperidi- 

nylidene)-5H-irnidazo[2,l-b][ 3]benzazepine; 
1 1 -(1 -methyl-4-piperidinylidene)- 1 1 

H-imidazo[2, 1 -b] [3]benzazepine; 
6, 1 1 -dihydro- 1 1 -(1 -memyl-4-piperidinylidene>5 

H-imidazo[2, 1 -b] [3] benzazepine-3-methanol; 
8-fluoro-6, 1 1 -dihydro- 1 1 -( 1 -methy 1-4-piperidi- 

nylidene)-5H-irnidazo[2,l -b][ 3]ben2azepine; 
6, 1 1 -dihydro- 1 1 -( 1 -methy 1-4-piperidinylidene)- 5 

H-imidazo[2, 1 -b] [ 3]benzazepine-3-carboxaldchyde; 
6, 1 1 -dihydro- 1 1 -( 1 -methyl-4-piperidinylidene)-5 

H-irnidazo[2,l-b][3] benzazepine-3carboxylic acid; 
7-fluoro-6, 1 1 -dihydro-1 1-(1 -methy 1-4-pipcridi- 

nylidene)-5H-imidazo[2,l -b][3]benzazepine; and 
4-(8-fluoro-5,6-dihydro-l 1 

H-imida2o[2,l-b][3]benzazepin- ll-ylidene)-l-pip- 

cridinepropanoic acid dihydrate. 

6. A pharmaceutical composition comprising as an active 
ingredient a therapeutically effective amount of a compound 
as defined in claim 1 and a phannaceutically acceptable 
carrier. 

7. A pharmaceutical composition comprising as an active 
ingredient a therapeutically effective amount of a compound 
as defined in claim 2 and a phannaceutically acceptable 
carrier. 

8. A pharmaceutical composition comprising as an active 
ingredient a therapeutically effective amount of a compound 65 
as defined in claim 3 and a pharmaceutically acceptable 
carrier. 
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9. A pharmaceutical composition comprising as an active 
ingredient a therapeutically effective amount of a compound 
as defined in claim 4 and a pharmaceutically acceptable 
carrier. 

10. A pharmaceutical composition comprising as an active 
ingredient a therapeutically effective amount of a compound 
as defined in claim 5 and a pharmaceutically acceptable 
carrier. 

11. A method of treating allergic conditions in warm 
blooded animals which comprises administering to warm 
blooded animals suffering from allergic conditions an effec- 
tive anti-allergic amount of a compound as defined in claim 

12. A method of treating allergic conditions in warm 
blooded animals which comprises administering to warm 
blooded animals suffering from allergic conditions an effec- 
tive anti-allergic amount of a compound as defined in claim 
2. 

13. A method of treating allergic conditions in warm 
blooded animals which comprises administering to warm 
blooded animals suffering from allergic conditions an effec- 
tive anti-allergic amount of a compound as defined in claim 
3. 

14. A method of treating allergic conditions in warm 
blooded animals which comprises administering to warm 
blooded animals suffering from allergic conditions an effec- 
tive anti-allergic amount of a compound as defined in claim 
4. 

15. A method of treating allergic conditions in warm 
blooded animals which comprises administering to warm 
blooded animals suffering from allergic conditions an effec- 
tive anti-allergic amount of a compound as defined in claim 

16. A compound of the formula: 



(VII) 



Q— N 




an acid addition salt thereof or a stereochemically isomeric 
form thereof, wherein each of the dotted lines independently 
represents an optional bond, and wherein: 
R l represents hydrogen, halo, C^alkyl or Cj^alkyloxy; 
R 2 represents hydrogen, halo, C^alkyl or C^alkyloxy; 
R 3 represents hydrogen, C^alkyl, ethenyl substituted 
with hydroxycarbonyl or Chalky loxycarbonyl, 
55 C^alkyl substituted with hydroxycarbonyl or 
C^alkyloxycarbonyl, hydroxyC^alkyl, formyl or 
hydroxycarbonyl; 

R 4 represents hydrogen, C^alkyl, hydroxyCj^alkyl, 

phenyl or halo; 
R 5 represents hydrogen, Chalky! or halo; and 
Q represents phenyloxycarbonyl, or C^alkyl substituted 
with a member selected from the group consisting of 
halo, cyano, amino, isothiocyanato, (4-amino-3 -pyridi- 
nyl)aminothiocarbonylamino, (CH 3 0) 2 CH — CH 2 — 
NH — C(=NCH 3 ) — NH — , and methylsulfonyloxy. 
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12/9/2004 
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Response to FDA comments on Amendment 004 dated 9/28/2004 
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EOP2 Vistakon Meeting Questions and FDA correspondence 
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S-010. Request for teleconference with chemistry reviewer in response to 
FDA comments on EOP2 meeting package dates 1/3/2005 


3/18/2005 


S-01 1 . Protocol 05-003-004, Investigator data and CMC information 


3/22/2005 


FDA confirmation of meeting scheduled on 5/6/2005 



3/28/2005 


S-012. Statistical Analysis plan to support Protocol 05-003-04 


4/6/2005 


FDA comments on 01 1 dated 3/18/2005, CM&C 


4/27/2005 


E-mail from FDA: response to meeting package for meeting 5/6/2005 


4/29/2005 


S-013. Response to FDA request for information (clinical and CMC) 


5/2/2005 


Questions/ Clarification Request to FDA about the API 


5/4/2005 


FDA clarifications on fax of 3/1 8/2005 


5/5/2005 


E-mail of slides to FDA in preparation for meeting on May 6 


5/9/2005 


Response to FDA e-mail 5/4/2005 


5/17/2005 


Clinical Reviewer comments on 3/28/2005 submission 
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Official FDA meeting minutes from the 5/6/2005 CMC meeting. 
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oti 

siuoyj. 
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S-091 Information AmpnHmpnt* Ampnripri nrotopol 0^-0,0^-11 ^tati^tiral 

analysis plan, and facilities data/investigator information. 


9/29/2005 


S-022 Information Ampndmpnt" Ampndpd nrotorols 0S-00^-0Q 05-003-1 1 
05-003-10. 


11/8/2005 


S-023. Information Amendment: New protocol: 05-003-20, 
facilities/investigator information: Protocols 05-003-20 and 05-003-10. 


1 1/23/2005 


S-024. Annual Report for period 8/1/04 to 7/31/05 


11/28/2005 


Internal e-mail regarding e-mail correspondence with FDA in order to obtain 
the statistical reviewer's information for this IND. 


1/31/2006 


S-025. Request for a pre-NDA meeting. 
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S-026. Notice of intent to file the NDA for this product electronically in 
Common Technical Document (CTD) format; e-submission contact is 

Jamuplinp I J I in^p 
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S-027. Additional information on Compound 465199 as a starting material 
for the manufacture of drug substance, as requested by FDA 
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S-028. Pre-NDA meeting package 


4/26/2006 


List of meeting participants for Pre-NDA meeting on April 26, 2006 


4/26/2006 


Meeting minutes for Pre-NDA meeting of April 26, 2006 


5/4/2006 


Pre-NDA minutes from meeting of 4/26/06, and emails 


5/8/2006 


Fax from FDA in response to our Sub. Ser. No. 027, FDA says use of 
compound 465199 as a starting material is acceptable 



6/5/2006 


S-029. Submission to FDA of clarification of questions raised at pre-NDA 
meeting of April 26, 2006 
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S-030. Proposed Pediatric Study Request 


7/11/2006 


S-031 . Carcinogenicity Waiver Request 


8/4/2006 


S-032. Information Amendment: New protocol 06-003-09 


8/22/2006 


Suhmi^sinn to FDA nf a nrnnn<ipH nrnnriptarv namp fnr nrnvtainnal 
acceptance: Vilasta; request Division, DDMAC and DMETS reviews 
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S-034. Submission of the statistical analysis plan for protocol 06-003-09 
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reviewer on items discussed at 4/26/06 meeting 
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Fmail frnm Matthpw Ohanin tn fttpnhpnip Rarha nn pprrinnnpniritv waix/pr 
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^— 1 1 Id 1 1 II Will l\. 1 \UUI I^Uvc, 1 I— //I j UUI ILOII III IM LI IC IsUI 1 II 1 Iv7l 1 Lo Ul 11 IslllllOGIl 

reviewer concurred by Dr. Chambers 


9/22/2006 


Email from R RoririnuP7 FDA rpnarHinn FDA rpvipw nf thp annliratinn* 1 

l_l 1 IC3I1 II Will 1 x. 1 \UUI I^UC^, 1 L-/rA, ICyCIILIIIiy 1 L-//A ICVICW Ul LI IO OyJfJIl V/OLI \Jt 1 , 1— . 

Kim-Jung, FDA, requests labels/labeling 


10/25/2006 


^-0*3^ Mpptinn Rpniip^t rpnarHinn rhannPQ tn narlfaninn 


11/14/2006 


S-036. Meeting Request 


11/15/2006 


Email from FDA stating they have received the meeting request. 


11/22/2006 


Letter from FDA regarding meeting request of 11/14/06; FDA has 
concluded meeting is not necessary 


11/22/2006 


Email from Matthew Chapin to Stephenie Barba on response from FDA 
regarding meeting request. 


11/28/2006 


S-037. Response to FDA's comments on Protocol 06-003-09, . submitted . 
8/4/06 


i9/R/9nnR 

I ^/O/^UUO 


email Trom rvapnaei r\uunguez, ruM, 10 iviaunew onapin. comrnenis ot me 
CMC leader for ODhthalmoloav Dr Linda Na 


12/11/2006 


Email from Linda Mullins Athey, FDA, to Donna Welch, Vistakon 
Pharmaceuticals, preliminary responses from FDA on questions and 
additional comments 


1?/1 i/?nofi 

1 1 1 1 £.\J\J\J 


[Zllldll MUIII IvldlllltJW V^lld)Jlll LU OLcpl idl lie DdiUd, dltdOMIIiy i Uno ollldll Ul 

preliminary responses from agency 


12/12/2006 


S-038. Annual Report for period 8/1/05 to 7/31/06 




email irom iviaunew L/napm 10 oiepnanie Darua ana iviaria i\ang, rega ruing 
FDA's response to the VILASTA tradename review. DMETS has no 
objections to the use of this name, though this is a tentative decision. 


11/16/2007 


Annual Report 8/1/06 to 7/31/07 


11/19/2007 


Information Amendment: Pharm/Tox. Submission of final study report 05- 
6067-G1 for "A 14 Dav Repeat Dose Ocular Toxicity Studv in Rabbits for 
R89674 and Impurities." 


11/30/2007 


Information Amendment: Clinical. Submission of final study report 04-003- 
09, "A Single Center, Randomized, Double Masked, Contralateral 
Comparison of the Safety and Comfort of Four Concentrations of R89674 
Ophthalmic Solution as Compared to Tears Naturale(R) 11 (Placebo) in 
Subjects with Normal Ocular Health". 



11/30/2007 


Information Amendment: Clinical. Submission of final study report-04-003- 
10, "A Prospective, Single-Center, Double-Masked, Randomized, Placebo 
and Active Controlled, Evaluation of the Duration of Action of R89674 
Ophthalmic Solution in the Conjunctival Allergen Challenge (CAC) Model of 
Acute Allergic Conjunctivitis at 15 Minutes and 16 Hours After Instillation". 


11/30/2007 


Information Amendment: Clinical. Submission of final study report 05-003- 
04, "A Single Center, Randomized, Double Masked, Contralateral 
Comparison of the Safety and Comfort of Three Formulations of R89674 
0.25% Ophthalmic Solution as Compared to Tears Naturale(R) II (Placebo) 
in Subjects with Normal Ocular Health". 


11/30/2007 


Information Amendment: Clinical. Submission of final study report 05-003- 
09, "A Prospective, Single-Center, Open Label Study of the Plasma 
Pharmacokinetics and Safety following Topical Administration of R89674 
0.25% Ophthalmic Solution as a Single and Repeated Dose in Healthy, 
Adult Subjects." 


11/30/2007 


Information Amendment: Clinical. Submission of final study report 05-003- 
10, "A Multicenter, Randomized, Double-Masked, Vehicle-Controlled, 
Parallel-Group Study Evaluating the Safety of R89674 0.25% Ophthalmic 
Solution Used Once Daily in Healthy, Normal Volunteers." 


11/30/2007 


Information Amendment: Clinical. Submission of final study report 05-003- 
11, "A Multicenter, Double-Masked, Randomized, Placebo Controlled, 
Evaluation of the Onset and Duration of Action of R89674 0.25% 
Ophthalmic Solution in the Conjunctival Allergen Challenge (CAC) Model of 
Acute Allergic Conjunctivitis." 


11/30/2007 


Information Amendment: Clinical. Submission of final study report 05-003- 
20, "A Single-Center, Double-Masked, Randomized, Placebo Controlled, , 
Evaluation of R89674 0.25% Ophthalmic Solution in a Relief Model Using 
the Conjunctiva! Allergen Challenge (CAC) Model of Acute Allergic 
Conjunctivitis." 


• 11/30/2007 


Information Amendment: Clinical. Submission of final study report 05-003- 
13, "A Single-Center, Double-Masked, Randomized, Placebo Controlled, 
Evaluation of the Onset and Duration of Action of R89674 0.25% 
Ophthalmic Solution in the Conjunctival Allergen Challenge (CAC) Model of 
Acute Allergic Conjunctivitis." 




ii iiuFif ldiiuii mm ltJiiunici u - itJiiiiou y, nruiuuui Miiicnuriiciu - incw "roiucui 
07-003-10 


9/30/2008 


Annual Report 8/1/07 to 7/31/08 


11/10/2008 


Ohpmi^trv & f^linipal Rpnup^t for Fpprihark - minnr rhannp^ to formulation 

V-/ 1 I Cm I MOll j KX WlllllVsCII 1 NC^UUOl IUI 1 CvUUavl\ 1 1 III l\Jl \sl ICll IUUO t\J l\Jl l 1 1 L4 1 CI 11 w 1 I 


11/17/2008 


Info Amendment - Pharm/Tox - Final Studv Rpnort P1 006064 

ii iiu ni i ici iui i ici ii i 1 1 ci 1 1 1 1/ i ua i ii i a i oiuuy i l i i uuuuui 


11/17/2008 


Info Amendment - Pharm/Tox - Final Study Reports AAL00003, 07-003- 
091,870580 


11/17/2008 

1 1/11/ £-\J\J\J 


Info Ampnrimpnt - Pharm/Tox - Final Studv Rpnorte N1 1167ft N1?^9Q8 

ii iiu / Vi i ici luiiidii i i icii 1 1 1/ i ua in i ci i oiuuy r\o|JWi 10 i 1 iyi o, 11 i 


11/18/2008 


Ltr from OR A ^tatinn that Ampnrimpnta Ci*}*? OS'} n*S4 wprp ^uhmittpri to 

llwlll \J\ O ICI III iy 11 ICll /Al 1 ICI IUI 1 Id HO v \J L- , \J\J\J } \J\J"t VVCIC OUL/I 1 1 1 ILCIJ \,\J 

FDA on 11/17/08 


12/16/2008 


Info Amendment - Pharm/Tox - Final Study Reports 961392, 961393 


3/31/2009 


Correspondence from Ora to FDA: IND 66,884 Alcaftadine (R89674) 
Ophthalmic Solution, 0.25%, New Amendment: New Protocol and 
Investigators - 09-003-05; Serial No. 0056 


9/28/2009 


Annual Report 8/1/08 to 7/31/09 




HOLD FOR Info Amendment - Clinical - Final Study Report 06-003-09 





HOLD FOR Info Amendment - Clinical - Final Study Report 07-003-10 




HOLD FOR Info Amendment - Clinical - Final Study Report 09-003-05 


9/29/2009 


Correspondence from Ora to FDA: "RE: IND 66,884 Alcaftadine (R89674) 
Ophthalmic Solution, 0.25%, Information Amendment - Clinical, Serial No. 
0058": Regarding submission of Final Study Report for Protocol 06-003-09; 
included FDA Forms 1571 & 3674 


9/29/2009 


Correspondence from Ora to FDA: "RE: IND 66,884 Alcaftadine (R89674) 
Ophthalmic Solution, 0.25%, Information Amendment - Clinical, Serial No. 
0059": Regarding submission of Final Study Report for Protocol 07-003-10; 
included FDA Forms 1571 & 3674 


9/29/2009 


Correspondence from Ora to FDA: "RE: IND 66,884 Alcaftadine (R89674) 
Ophthalmic Solution, 0.25%, Information Amendment - Clinical, Serial No. 
0060": Regarding submission of Final Study Report for Protocol 09-003-05; 
included FDA Forms 1571 & 3674 



Submission Log NDA 22-134 



Date 


Description 


9/29/2009 


0000 Original NDA in eCTD format 


10/6/2009 


0001 Pediatric Waiver Assessment 


10/8/2009 


Email from R. Rodriguez (FDA): NDA 22134 Proprietary name guidance: Also 
acknowledged receipt of pediatric waiver submission 


10/28/2009 


0002 Proprietary Name Request 


10/28/2009 


Email to R. Rodriguez & B. Dorch (FDA): "NDA 022134 - Request for Review of 
Proprietary Name": Reported submission of Request for Review of Proprietary for 
viiasia on iu/zo/uy, reTerence to acKnowieugement ot electronic receipi ot suumission 


10/30/2009 


Email from R. Rodriguez (FDA): "NDA 22134 Stat Information Request": Forwarded 
Information Requests (IR) from statistical reviewer; requested response by 11/6/09 


11/3/2009 


Email to R. Rodriguez (FDA): Response to "RE: NDA 22134 Stat Information Request": 
Regarding response to FDA's information request 


11/11/2009 


Email to R. Rodriguez (FDA): "RE: NDA 022134 Stat Information Request": Referred to 
phone conversation on 1 1/5/09 regarding preparation of complete response to IR*s from 
statistical reviewer; stated projected response should be received via Electronic 
Submissions Gatewav bv COB 1 1/16/09 


a a ia tr\r\r\r\ 

-•. .11/16/2009 


0003 Response to FDA request for Information: SAPs. and Randomization Datasets ... . . . 


' 11/17/2009 


Email to R. Rodriguez (FDA): "RE: NDA 022134 Stat Information Request": Reported 
response was received via Electronic Submissions Gateway 


11/19/2009 


0004 Response to request for Patient Data Listings 


11/19/2009 


Email to R. Rodriguez (FDA): "Information Request - Medical officer - DSI": Information 
Request received from Medical Officer in DSI; MO requested Patient Data Listings for 
Study 09-003-05 and 05-003-1 1 , which were sent on 1 1/19/09 via the ESG & were 
received 


12/7/2009 


Email from R. Rodriguez (FpA): "CMC Comments for NDA 22-134": FDA comments 
forwarded in email - reference to proposed starting material discussed in EOP2 

i iiccuiiy, duuiiiuiidi if iiur ruduui i Fct^ucoicu 


12/10/2009 


0005 Response to FDA request for Information: CM&C (Starting Material) 


12/11/2009 


Letter From FDA: "Filing Communication": Reference to NDA dated 9/29/09, received 
9/29/09; notification of completion of filing review; review classification - Standard; 
Vilasta (alcaftadine ophthalmic solution), 0.25% 


12/21/2009 


Email from R. Rodriguez (FDA): "FW: NDA 22-134, CMC comments": Contains 
chemistry information requests; request for response by 1/5/10 


1/4/2010 


0006 Email Response to FDA request for Information: "RE: NDA 22-134, CMC 
comments": Notification of responses submitted via the ESG; reference to request for 
telecon to discuss Questions 3 & 5 regarding test and acceptance criterion for endotoxin 
in drug product, from queries received on 12/7/09 


1/6/2010 


Email To/From Michael Serrano (FDA): "RE: Inspection": Request for/confirmation of 
inspection site location (initially sent on 12/28/09) 
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1/8/2010 


Fmail Frnm R RnHriniiP7 fFDAV "RF* NHA 0991^4"' Rpfprpnrp tn Arh/icnrv PnmmittPP 

meeting regarding NDA; remarked no decisions of product going to AC meeting 


1/90/2010 


Fms*H tn Ipannip nsn/iH /FPiAV "MHA n991^4 OMO Tp|pr*nn"* Roforonro tn nrpwiniiQ 

phone conversation & response to FDA request for Telecon to discuss 12/7/09 CMC 
Information Request Question #5 & 12/21/09 CMC Information Request Question #3; 
confirmed telecon for 1/22/10, 9-9:30 am 


1/20/2010 


Email from L. J. Bremer: "FDA Call": Reference to phone conversation w/Jeannie David, 
CMC Project Manager (FDA); requested rescheduling of telecon (re. CMC Information 
Request Questions) to 8:30 am 


1/28/2010 


0007 4 Month Safety Update 


1/29/2010 


0008 Response to FDA request for Information: CM&C Clarification of Jan. 2, 2010 
Submission 


2/9/2010 

£J£J £-\J 1 \J 


Fmail frnm I i Rrpmpr tn R RnrlriniiPT fFnAV "RF* NDA 99-1^4 Prntnrnl nR-OO^-HQ"* 
^llldll IIUIII 1 d. DimilCl IU r\. rxUUliyUtJZ. \iUr\j. r\C. IN L//A c-t. \OH r IULUuUI I/O UUO U3 . 

Response to initial request for information (on 2/1/10) regarding number of patients 
enrolled in age group 10-17 years old for clinical trial 06-003-09; also acknowledged 
receipt of Sequence 0008 on 1/29/10, response to additional CMC questions raised in 
telecon w/Chemistry reviewers on 1/22/10 & revision to response to Question #3 
Chemistry Information request received 12/7/09 


Z/ I Of C\J I u 


Qiiictii iroiii i j. Dremci. rur\ rvcquesi . rorwarucu icijUcoi irom run 101 ouriiriidiy ui 

data for safety & efficacy for 27 patients aged 10-17 enrolled in clinical trial 06-003-09; 
VILASTA (alcaftadine) Ophthalmic Solution 0.25% 


^/ IO/Z.U IU 


Fmail frnm R RnrlriniiT fFPJAV "RF- RF- MnA 99-1^4 Prntnrnl OR nn^.nQ"- Rpnnpct 
r_illall IIUIII r\. rxUUliyUZ. yrUr\). r\C P\C I N L/M ZZ- I OH "fUlUOUl UO-UUO-U;? . r\cL|UcoL 

from FDA for summary of data for safety & efficacy for 27 patients aged 10-17 enrolled 
in clinical trial 06-003-09; VILASTA (alcaftadine) Ophthalmic Solution 0.25% 


2/94/2010 


Fmail Frnm R RnHriniiP7 ^FnAV "FW* NIDA 99-1^4* a rpniiPQttn QnnnQnr"' Fnrw^irHprl 

Stat Information Request (IR); requested further clarification on the assignment of 
treatment to the eyes in studies 05-003-1 1 & 05-003-13 


2/25/2010 


nOOQ Rp^nnn^p tn Cliniral Infnrmatinn rpmip^t ^turiv Ofi-nO^-OQ 


3/3/2010 


Email From R Rodriauez fFDAV "Comments for NDA 022-134"* CMC information 
request 


3/4/2010 


0010 Response to Statistical Information Request 


3/11/2010 


Email From R. Rodriguez (FDA): "FW: NDA 22134: Stat Information Request": 
Forwarded stat comments regarding J&J's recent responses to information request; 
responses found to be insufficient 


3/23/2010 


0011 Response to Statistical Information Request 


3/31/2010 


0012 Response to CMC Request for Information - Drug Substance 


4/15/2010 


0013 Proprietary Name Rebuttal 


4/22/2010 


0014 CMC Information 



7 



r 



4/23/2010 


0015 Email To R. Rodriquez (FDA): "RE: NDA 022-134 CMC information requests": 
Question regarding CMC Information Request Item No. 4 (initially submitted by FDA on 
4/22/10 


4/28/2010 


Email To D Brantlpv & R RoHrinup7 fFDAV "RF* Tplpconfprpnrp nartirinanta for NDA 
022134": Confirmation of telecon for 5/12/10, 1 1-1 1 :30 


4/29/2010 


Email from R. Rodriguez: "NDA 22134 regarding study report N 125328": Forwarded 
information request from biopharm reviewer regarding the in vitro metabolism study 
report N 125328; also, response email to FDA from L. J. Bremer indicating response to 
CMC information request (4/21/10) was recently received at ESG 


4/29/2010 


0015 Response to FDA CMC Request of April 21 


5/3/2010 


Email from R. Rodriguez: "FW: NDA 22134 regarding study report N 125328": 
Forwarded additional information request from CMC reviewer regarding NDA 22-134, 
Sequence No. 0015; also, response email to FDA from L. J. Bremer indicating receipt of 
CMC information request & submission of Sequence 0016 (received at ESG) 


5/3/2010 


Email from L. J. Bremer to R. Rodriguez: "RE: NDA 221 34 regarding study report N 
125328": Notification of resubmission of Sequence No. 0015 (initially sent on 
4/29/2010); also, Sequence 0016 received at ESG on 5/3/2010 


5/3/2010 


0016 RsDlacempnt for ^uhmi^ion <;pnt nnripr n01S Hup tn inartivp hvnprlink«? 


5/6/2010 


Email From L. J. Bremer To D. Brantley & R. Rodriquez (FDA): "RE: Teleconference 
participants for NDA 022134": Advised FDA of decision to rescind Request for 
Reconsideration of the Proprietary Name "Vilasta" & submission of alternate name; 
official letter to be sent via ESG on 5/7/10; no need for 5/12/10 telecon 


5/7/2010 


0017 Response to FDA CMC Request of May 3, 2010 


5/7/2010 


0018 Recindment of Request for Reconsideration of Proprietary name (Sequence 0013) 


5/12/2010 


0019 Request for Review of Proprietary name "Vylasta" 


5/26/2010 


0020 Response to Request for CMC Information received May 1 1 , 2010 


5/28/2010 


0021 Response to FDA Biopharm Reviewer Questions From April 29, 2010 


D/ I U/ZU I 


uuzz Kesponse to Laoeiing oommenis ot May zo, zuiu 


0/ZO/ZU IU 


uuzo oUDmission ot Tom sizes in oui on canon ana Dome lauei 


7/7/2010 

1 1 1 1 £-\J 1 \J 


alternatives 


7/8/2010 


0025 Response to Request for Bottle and Carton Labels without a tradename 


7/20/2010 


0026 Officially Submit Lastacaft as the preferred product name (prior submission listed 
two potentials) 


7/22/2010 


0027 Submission of Revised Labeling 


7/28/2010 


Approval Letter 
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